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WHEREIN | 
Is laid down the "True Weight of 
| bath for Proof and Action, - of all 
{orts of Great Ordnance. 


Alſo the True Ball, and allowance for Wind. | 


WITH 


The moſt neceſſary Concluſions for the Practice of 
Gunnery, either in Sea or Land-Service. | 


LIKEWISE PRE. 


The Ingredients, and making of moſt neceſſary Fire- 
Works: As alſo many Compoſitions for the - 
Gunner's Practice, both at Sea and Land, 


FR OS) PET : ATE, To | 


am ” _ ee et 


By Capt. THomas BINNING, Mariner, | 


_— 


F —— 


London, .Printed by F. D. for the Author; and are to be fold by 
 W.Fiſher, at the Poftern-Gate on Tower- Hill, F. Thornton, at 
the. Plat in the Minories, and F. Atkinſon, at Cherry-Garden 

_ Stairs in Rotherhith, 1677. | 
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High, Potent, and Noble Prince _ 


}: OH 


Pyke of Lauderdale, £\Zarqueſs 
of March, Earl of Lauderdale 
and Guilford, Lord iſ: " 
 Muſleburgh, Bolton and Feter- 
ſham, Lord Preſident of bis Ma- 
jefties «Moſt Honourable Privy 
{ ouncelof Scotland, and ſole Se- 
cretary of State for that. King- 
dom; one of his &Majeſlies moſt 
Honorable [Privy Sorts of Eng- 
land, Gentleman of his Maj eſtes 
Bed-Chamber, and Knighre of the 
moſt noble Order of the Garter. 


May tt pleaſe your Grace, 


Se I conſider the many Rea- 
ſons, and convincing Argu- 
ments, both Ancient and Modern, 
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beſides the Commands and Exam: 

ples laid down in Holy Scripture, 
of the dutiful Obedience Subject 
owe unto their lawful Kings ; no 
only by the chearful aſſiſtance 0 
their Eſtates, and Capacities ; but, 1 
need require, without fear and 
doubting to put their Lives in ha- 

zard for the maintenance of their 

Prince's Honour, and the well-be-| 
ing of their Country ; 1 conclude 
your Grace in your time to have 
been herein a perfect Pattern : But 
when I make refleCtion.upon thoſe 
many unmerited and. undeſervedly 
continued Favours (through your 
Grace's benevolent Aſpect) recei- 
ved from His Majeſty. and Royal 
Highneſs : Knowing alſo that your 
Grace 1a ſure Cherither and Sup- 
porter of Art, even1n the weakeſt 
 Endeavours., | have been. encoura- 
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ved to offer to your Gracious Pa. 
tronage and: Protection theſe "my 
Obſervations of Gunnery: the uſe 
whereof may in time be ſerviceable 
to all His Majeſties Subjects, but 
more eſpecially to thoſe of His Ma- 
jeſties Ancient Kingdom, my Na- 
tiveCountry,the flouriſhing where- 
of hath been obſerved to be your 


| Gracesconſtant Care;which maugre 


all oppoſitions of Envy, hath not 
wanted its good Effets, Themoſt 
of what I here preſent your Grace, 
areof my own Experience,and have 
not been formerly publiſhed ; and 


which 1 have fo demonſtratively 


laid down, that they will bear the 
ſevereſt tryal of Reaſon and Arr. 
And as they are the humble Offer- 
ing of a Mind truly grateful, fo I 
queſtion not your Crace's favoura- 


| ble Acceptance, which will be an 


en- 
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The Epiſtle Dedicatozy, 
Encouragement for me to ſtudy 
ſomething further in this Art, more 
methodically digeſted. 

Pardon, I beſeech your Grace, 
this Preſumption, being the mere 
Productof my Loyalty and Duty : 
And that your Grace may long and 
happily live, and conſtantly enjoy 
the benign Aſpects of his Majeſty 
and Royal Highneſs, ſhall be the 


Prayers of him, who reſolves al- 
ways to be 


Your Grace's 
Humble and Obedient 
Servant, 
T ho, Binning, 


To 


CHE ET 


I _— | 4 - _— _— —_ Ln al”) IT” 


"To the Reader. 


Tudicious Reader, 


Am_ perſwaded there are none, though but mean Artiſts, that 
will queſtion the worth of the Art of Gunnery, being foun- 
ded upon the two principal Pillars of the Mathematicks, 
Viz. Avithmetick, and Geometry, For by thu Art, and 
” good Artiſis, the Artillery hath gained Battels, Towns, Caftcls, 
* Citadels and Forts yea, the ſtrong Trenches of a ſtrong . Army 
forcea, opened and ſtormed by the weaker Army, to the ruine of ..,.. , 
the Intreached Forces , which was ſeen at the Battel of Lutzcn, 1 vie 
where the Serexe and Potent Guſtavus Adolfus King of Sweden at rurzen 
' mwiskilled; for there the Swedes Gunners did ſo artificially ply '2 Novems- 
* their Ordnance, that the Swedes Army ſtormed the Imperialiſts in ber 16 31+ 
| the mit ſecure Trenches that could be made, and a flronger Army 

within than thoſe without , and only by the Artificial and Indu- 

ſtrious Carriage of the Gunners, By which you may perceive, 
* that there is as much lieth on the uſing of the Ordnance, either by 
Sea or Land, to the ſafety of the Ship, Gariſoy, or Army, and 
annoyance of the Enemy, as upon any thing elfe. 

In this little Peece you may find the framing thoſe Draughts, 
the Calculating thoſe Tables for Powder and Ball, and laying out 
| thoſe Height-Rules both for Prwder and Shot, with the True 
* Tind of every Gnn, with the Dimenſions of their Fortifications, 
* in giving Powder, not having regard at all to the Weight of the 
Peece > freirther, as for the Draught of the Ordnance, likewiſe 
what # uſeful to a Gunner either by Sea or Land, and how the 
Gunner may lay or level his Peece to ſhoot at a Mark), alſo ſeveral 
Queſtions, a Gunner ought to give ſome account of ere be be ad- 
mitted: As alſo to uſe his Mortar-Pecce and Pattard, with Fire- 
Works Off nſive and Defenſive > WWhereby 1 am perſwaded, any 
that will take notice of the aſs of the Quadrant and Quadrat, 
| and Obſervations thereon, will find as Artificial Recreations in 
this little Peece,as in any hath been written hitherto on this Subjeg., 

It is viſible, the great harm that cometh by breaking of Guns. 
in firing, is the ignorance of thoſe Gunners, ' and the great -al-' 
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_ - 
_ lowance of Powder 3 ; * for if a True-Fortified Peece of Ordnance 


E ſhall bave to 9 i Ball 7 tb of Powder 3 the Queſtion ir; What » | 
3 _ ought to be given to.a Reinforc'd Peece ſhooting the ſame Ball > | 
E- This and other ſuch Bufineſſes moved me to write, that thereby 


Gunners might be more circumſpett. 
1 have, not done this, that thereby I may add any thing to the 


Artificial Gunner, but that the younger Brethrea'may, by | reading f 
and obſerviny what is bere made plain, learn to do their Duty. | 

If this Peece do inftyutt any yet ignorant, I ſhall be.glad;, | 
if it pleaſe the Readers fancy Thave content but if it Gif ſpleaſe ? 
any critical obſtinate Maliguer of the Art, 1 ſhall take no more | 
xotice of him, but deſire he may amend himſelf” and this alſo : ; 


FR Be © LY 


Nevertheleſs conclude as thou findeſt, and pgs der the good f 
will of Thy Friend, T. B. . 
| To the Praiſe of bis Country-Man Cart. Thomas Binning | 
=. | Neo this little Book I plainly ſee _ 7 
: Inventions rare, with Art of Gunnery — A 


Grounded upon two Pillars that muſt ſtand, 

While God and Nature Earth and Sea command, 
Ar'thmetick,, Geometry, with new-Inventions, 

Thy King and Countries Good, being thy Intentions. 


j Therefore Minervs claims Ingine and Wit, L 
'K And Mighty Mars does own this Subject fit. : 
I Secing from our Country-Man it doth redound, ; 
- (Whoſe Country. hath been formerly renown'd. ; ij 
Bd Let'us not keep from'him deſeryed Bays, . ; 
4. Which Strangers would afford as his due praiſe, b 
i3 Becauſe he hath given a Light to Gunnery 3 : 
{3 Not craving therefore Gold or other fee. | 
i} I do conclude. the like hath not been Wrot | G 
j In any Language till now by a Scot. Tho. « Orui, / 
fl ERRAT A $0 iþ 
'%J Age 28, in the Quadrant and Scale, after 60 Cs 70, ' 
iq Page 96, line 3, tor au read Lan | 
[2 A 136, line'34, for 5 34. read 3. parts,  \. A be 

4 Dito, Line 35;z.for ; as 7 xead 47 —_— 


And the other, for 22 read 2 parts 
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AN 

| INTRODUCTION 
1 To THE 


GUNNER, 
= For his better Underſtanding, 


DI Here are many who do intrude, and alſo that 
rmaR have obtained the preferment to be Gunners, 

Sy cither of Gariſons or Ships, who never un- 
8 derſtood any the meaneſi or leaſt Article ( as 
I may ſay) in the Gunners A,B, C. 

I ſpeak not this to diſcourage any from 
ingaging in the employment of a Gunner ; 
But I am ſure, exccps he be qualified with the Principles and 
Ground-Rules of Gunnery, he cannot be worthy of the 
place. And yet there is more than Art or Action to be ob- 
tained ere they begin : For which cauſe IT will here begin with 
| thoſe Qualifications, that a Man profcſiing, and dignified 

|= with the truſt of a Gunners place, ought to have. 
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[ 
Fe ; 1. That he be one that feareth God more than his Enemy. 
f 2. That he be educated, and expert in his Profeſſion ; for 
* Experience confirmeth, ſome ſay, teacheth Art. 
That he be Conſtant, and not given to change. 
4. That he be Faithful, Truc, and Honeſt, 


B | The 


An Jutroduction to the Gunner, 

The Reaſon, wherefore my firſt Diſcourſe is of Gunners, is 
only becauſe many times it falleth, out, that moſt Men em. 
ployed- for" Gunners are very negligent of the fear of God.. 
Many Examples of this nature might be alledged and produ- 
ced from the fad expericnce of preceding times: EutI thought 
good to intimate only this one, for the terrifying of all God- 
leſs, and the confirming all Godly Gunners: Which Exam- | 
ple I had from Seyger van Reghterne, General of the Land of 8 
' Overyſſel, in his Diurnal from Amſterdam to Eaſt-India; the | 
which Diurnal begun on the 8th day of December, 1n the year 
1628, from Texel, and ended there at his return the 12th of 
Fuly 1633. In the 38th Folio of that Book, he faich, That in 
the year of our Lord 1631, in the Month of April, There 
was on the Iſland Nero, a Gunner, whole Name was Cornue- Þ 
ligs Slime,. but a very godleſs and prophane Man, who at no. | 
time could ſpeak but he would be Curling or Swearing 3 and | 
when any would ask him what was his hopes atter this 
Life were ended, his Anſwer was, It may be to Heaven, | 
or it may. be to Hell; but, ſaid he, if I do go to Hell, | 
there I will ſell Tobacco and Brandy, and that would be | 
good Medicine for the Devils. But one day. this Cornelius. | 
Slime, in preſence of my Author and many more, being Cur- 
ſing and Swearing, and many times giving himſelf. to the De- 
vil z In the mean time, in preſence of all thoſe People, the 
Devil lift him up in the Air, and let him fall to the Ground, 
with a great noiſe 3 but the ſecond time being taken up by 
the Devil, he was carried where never Man living could find 
him : From the like the Lord deliver us all. But if Experi- 
ence had not taught me, both in this Country and others, 
what-thelives of many Gunnets are, I. would have ſaid: no- 
thing of it here. 

Now. for the Education of Gunners in their Profeſſion, it- 
was manifeſt that there were not any of the Gunners im- 
ployed by the Officers of the Army, in our King's and. 
Countries: Service, all the while his Majeſty was in Scot-- 
land; which were capable of. their Duty, or knew any. 
thing of Art 3. and it was no. wonder: to ſee our. common. 
Gunners ſo ſlothful to-at attain to-perfe&ion in Art, be-- 
cauſe it: there had/been a Man able in his Profeſſion, our Offi=. 
cers of. Artillery would not empley him, le. he ſhould Ko, 
and. 


An Jntroduction to the Gunner, 


- and fo reveal their own Inſufficiency. Likewiſe they needed 


not care what their Abjilities-were, for thoſe that had charge 
over them, durſt not put them to examination, for fear their 
own inſufficiency ſhould be openly known 3 but if they were 
able to put them to1it, we might expect to be better Maſters of - - 
this Art, when now we are ſcarce good Scholars, Like- 
wiſe when there were Able Men in the Country, they could 
have no Employment and for fear they ſhould be employed, 
there was one Calumnie or another raiſed to their prejudice 3 
either he is proud, or a Malignant, which was in effe&, he was 
a true Subject, and therefore not to be employed; and any of 
theſe two Names were enough to keep him from employment 3 
or if he was in Service, to cauſe him to be Caſhiered, as the 
Caſe then ſtood. | 

But to encourage Ingenious Spirits to ſtudy Art, and fo 
practiſe the ſame, Remark what 1s (aid of the Emperor Do- 
mitian, That he was ſo skilful in ſhooting, that let a Boy a 
good diſtance off hold up his Hand, and ſtretch forth his Fin- 
ecrs, and he would ſhoot through betwixt his Fingers with 
an Arrow, and not touch the Boy. Now I am fure, that al- 
though the like may not be done with any. great Piece of Or- 
dinance, yet I have ſeen one, who ſhooting with a great 


|  Peece, within Point Blank of the fame Peece, after Obſervati- 


on and Tryal of that Peece,would ſhoot within a hand-breadth 
of any Mark 3 yea, ſet a Drinking-Cup on the end of a Pike, 
he would take it with a Ball. And becauſe I have been both 
at Field, and Sca-Service, and have ſeen ſuch Errors in Gun- 
ners, my defire 1s, That thoſe that are jn Place, or ſhall come 
to it, may exerciſe themſelves, and ſtudy to better their own 
Credit, and a& ſomething for the benefit and good of their 


Country, and honour of their King. 


As for the Conltancy of Gunners, and others 3 Hath it not 
been ſeen, ſince the beginning of thoſe comfortlefs Troubles 
in theſe Nations, the unconſtancy and inſtability of Men, how 
they have varicd from the one Party to the other ? yea, they 
have for Ambition, and greedineſs of Gain, fled from the 
Army they have been ſworn to, and gone to the Enemy, to 
the great loſs of their own Souls, and hazard of the Truth, 
and an undoubted advantage to the Enemies of his Majsfiy. 

For their Honeſty, they are not ſo much to blame as thoſe 

: ©3 that 


s Ee ed . - 


An Jutroduction to the Gunner, 
that have the charge of them for were they drawn to an ac-- 
count of what they receive, and how they have ſpent it, then 
Men durſt not but be honeſt. 1 

All the But the Commiſſary taking from each Barrel 10 or 12 pound 

Powaer 1 weight of Powder, the Gunner finding this, muſt be Ict flip 

ent 172 2 . . 

"Le Cale, With as much 3 and1I think 20 or 24 pound in the hundred, 
1 weighed, 15.9 large Intromiſhon. Probatum, 

4x4 fowns - Now to help this great, and I may ſay, terrible Thcft com- 

9” 14 1,15 mitted againſt King and Country 3 And that the Amunition 

1o or 12, May redound to the profit of the Country, which is the only 

and {ome Service his Majeſty requires :. Chuſe honeſt Men for Commilſ- 

14. pon. (aries, and: Keepers of the Magazine, who will require an 
exa&t Account of what is gone or ſpent, and let every Man be 
content. with his Wages, It is a true ſaying, and the Word 
of God clears it, Bleſſed are the Peace-makers, for they ſhall be 
called the Children of God, Mat. 5. g. Wherefore every Man 
ought with all their Hearts,. to cry to God for Peace. with 
Eruth, the which I pray God to ſend us. 

To any. vers'd in Military Afﬀairs, is known the great Gain 
or Loſs which may redound, either to the Country, Army, or: 

Fleet, by the well or bad management of the Great Ordnance, 
or Train of Artillery 3. for which cauſe, I ay, it.is molt ne- 
ccſlary to try ſuch Men you chuſe to be Gunners ere ye truft,. 
either for Land or Sca-Service: And if they be qualified with 
theſe forenamed Marks, then are they fic to act the part of a. 
Man ; But it is God by whom increaſe muſt come, 

Now it there ſhould chance a. Man of good- Qualifications: 
to be admitted for a Gunner, and. but meanly expert : To 
them I fay, If. they follow theſe following fundamental Rules, 
and digeſted Inſtructions, which I calculated in the year 1648, 
and 1654, I hope they ſhall have pleaſure and profit, | 

As it is without all queſtion;or contradiction, that there. is 
nothing more Holy, more profitable or neceſſary than a peace-- 
able Condition 3 for Peace is the nearelt thing ro God, in re- 
gard where Pcace is, there is Love, Charity, Faith, and all the 
Virtues : Therefore we ought to pray for Peace, that (o living 
in obedience to God, our King and Rulers, 'we may proſper 
in this World, ard live in Bliſs eternally. 

But in regard that the great Princes of the World 'may ob. 
(erve and ſeck Peace, we onght to pray, That as God* hath: 


.placed : 


placed them in Power, {o he may dire them in all their Acti- 
ons to do nothing contrary to his Glory, or the good of their 
Subje&s. For what diviſion amongſt the Rings and Princes 
in Chriſtendom,hath done to the deſtruction of Religion, cffu- 
ſion of Blood, and ruining of their Eftates, is much in Hi- 
{tories made plain : And what hath been done by our unnatu- 
ral Diviſions within theſethree Kingdoms, is yet freſh-in me- 
mory, to the great grief: of many good Chriſtians. And in 
regard that ſome Princes in Chriſtendom are forced to keep 
War, for maintaining of the Chriftian Faith againit Turks, 
Saracens, and barbarous Tartars 3 As allo that amongſt them- 
ſelves, ſome are either blown up with Pride, or Envy, who 
would Reign alone, muci1 amuling the minds of Men what 
they intend to do 3 fo that Waris as like to eas ever : There- 
fore any we!ll-wiſhing Perſon ought to ſtudy for the advance- 
ment of his Kings Honour, and good of his Country. 

Now what may be the Actions done by great Ordnance in 
time of War, may be thought either needleſs or hurtful : Be- 
cauſe there is nothing thereby to be taught, but to Raſe down 
Fortifications, and other Strengths toruine : Or how an Ar- 
my, by catting off the Souldiers, may be ſhattered and bro- 
ken, and an intrenched Leaguer may be broken up and forced. 

Truly {uch Men ought to be inctteem, if we will have any 
reſpe& to thele dangerous Times wherein we live, they ought 
to be encouraged: - becauſe no Potentate can be longer in Peace 
than his Neighbour pleaſeth 3 and that ſcarce any firength is 
able to reſiſt the fary of terrible Cannon well managed. 

And amongſt all Arms in time of War the. great Ordnance 
is firſt in uſe, whether it be againſt, or in a beleaguered Place - 
and eſpectally when they are rightly managed with diſcretion, 
they are both helpful and-encouraging to their Party. | 

And contrary, when they are not Men of Judgment and 
Diſcretion, but ſlothful; and ignorant, then they produce dam- 
mage to the owner of them. For, as Hiſtory declares, the 
great Ordnance hath been the only Winners: of the. Battel 
ſometimes, and great Victory, when they have been well ma- 
naged, while the oppoſite Party gave their Ordnance only 
the blame of their flight, becauſe they were not well mana-. 
ped. | 


| What 


An Jntroduction fothe Gunner, 


An Jntroduction to the Gunner, 
What 4 Gunner ought tobe, to whom the Charge is 
committed, and what be ought to know, 


As it is neceſſary in all Fortified Places, as well in time of 


Peace as of War, to have able praQtiſed Gunners, who are able | 


to givean account with reaſon, of the things belonging to 


their Charge, and that they be ſuch as fear God more than | 


their Enemy 3 they ought to be honeſt, and not given to 
change, as afore is ſaid. | 

The Gunner ought, beſides his true ſhooting, to be learned 
in Arithmetick and Geometry, which will cauſe him give 
advice where a Strength may be moſt conveniently battered, 
and what Ordnance is moſt fitting to accompliſh the ſame. 


_ Alſohe ought to give DireQtions to the Engineer, what form | 
of Batteries is moſt convenient at ſuch and ſuch places : Like- 
wiſe that by his Art he give directions that a Storm be made, | 
where his Party may have the leaſt harm by his playing wich | 
Ordinance upon the places where danger is to be feared ; like- | 


wiſz if in a Beleaguered Place, the Gunner is to defend the ſame | 
againſt oppoſition of the Enemy, and to order fo, as by the | 
aſſiſtance of the Ordnance, and by what other means he can, | 


to oppoſe and deſtroy the Enemy for defence of the Place, 

But before all things, and before the Army approach to the 
\ Place, to which the Prince, General, or other Officer who 
commands in chief, do intand to beleaguer or take 3 It is ne= 
ceflary that the experienced Gunner be one to go before, and 
view the Place, with the Grounds thereby 3 the which to do, 
is beſt in the breaking of the day in the morning, to know if 
the Walls be ſtrong or weak, and how and by what means 
they may be brought downs as likewiſe to find if that Fart or 
Gariſon be ſo Fortihed, as to *annoy the Ground, or what 
part thereof is moſi ſecure for the Army to lay down Leaguer 3 
and what Ground is beft to annoy the Enemy moli in the Ga- 
riſon, and alſo what place of the Walls thereof is beſt to 
Batter and Storm, and which way moſt ſecure to bring the 
Scaling Ladders to fet up; and to know if there be any 
. Mount, Steeple, or bigh Building within that is Fortified, to 
over-look the Leaguer 3 for by tuch means great harm may 
occur, ( or near the Leaguer ) where the Enemy may over- 


look 


7 Geometrical Paces, which is alſo the diſtance 0 
ſhot 3 Therefore the knowing Gunner ought t 
& men order, if there be no other Engineerfor the Effet 3 and 
in this regard the Gunner ought to be acquainted jn Surveys- 
| ing for this, as well as for his Batteries and Ordnance placing : 


look and relieve the Belieged, and & cauſe the Leaguer to riſe 
except the Ordnance in the Leaguer be capable preſently to 
diſorder and deface the fame, that after the Leaguer is intren- 
ched, it may be defended by Ordnance, &*c. Then he 
muſt know if the Ground be diggable, and on what ſide of the 
Leaguer the Proviant may be beſt and moſt ſecurely brought 


# in, and what freſh Water is there-about for their relief within 
{ command of the Leaguer-place : So when it is known where, 
| on what end of the place or fide the Great Ordinance muſt be 


placed, and lie from or in the Leaguer, then muſt the Bat- 
teries be drawn out and meaſured; and becauſe it is hazar-: 
dous to work on a Plain, to break Ground before an Enemy, 
but there muſt Blinds be raiſed, ſome muſt be where you are 
not to work, as well as where you intend to build your Bat- 


| teries: But if you be on fich Ground where you muſt begin 
Z your Approach at a diſtance, then you muſt know at what 
| diſtance you may with conveniency break Ground to run your 
| Trenches for Approach 3 and as it is certain the Point>Blank: 


Diſtance of a Peece of Ordnance is 220, 230, x40, 250 
Muſquet-- 


ive the Work-- 


For if one would begin an Approach, then he muſt. chuſe out 
ſ{o-many Souldiers uſed to Work, as may be able to defend 
themſelves and refift a Sally, it any be : Not negle&ing to 
have Parties both of Horſe and Foot about the Ground to de-- 
fend them 3 in regard they are to carry, beſides their ordinary 
Arms, Shovels, Pickaxes, Gavelocks,. Crows; and what is- 
neceſſary for their Work.. At the place commanded to break. 
Ground, it.is fitting to caſt up a Redoubt or two, from whence 
the Trenches are to begin 3 and run the Approaches, that if: 


any ſuddain Aſſault come, the Workmen may retire thereto 


and defend themſelves, and work till they-have aſſiſtance : for- 
if the Workmen had no place of preſent retreat, they would be 
forced to run and leave their Work, Tools, and Arms to the 
Enemy» To this purpole it is tobe obſerved, That the ex- 
pert Gunnee, or Engineer, who is employed in this Work, is: 
to ule all the Art, Skill, and Experience they. have, to dd 

C1NC1T; 
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their Lines in ſach ſort, that thoſe which are in the Trenches 
and Approaches may not be diſcovered and ſeen by the Enemy, 
fo that with ſafety and expedition they may approach near the 
place, or part of the Fortreſs, which the General defires to 
become Matter of. 

For now in our Modern Fortifications, there are but two 
parts ma Town, or Fortreſs, of which one mult be battered 
if they mind to take it in; and theſe are cither a Bulwork or 
Curtain. 

When the General or Commander of the Field, by advice 
of the Council of War, thath reſolved either to batter a 
Bulwork or Curtain, the Gunner or Engineer being preſent at 
the breaking of Ground, is toſhew and inform the Workmen 
how they are to run their Line, and, as the occaſion preſents, 
of divers lengths; for they mult be turned at every Juſt occaft- 
on, which is molt neceſſary. When the Line is laid out and 
marked, the Workmen muſt be divided and placed in order, 
that one may not hinder another : Then to give to every 
Workman the length of 4, 5, or 6 foot, and then begin they 
to haſten into the Ground, for to avoid the danger which they 
Z are cxpoſcd to, while they ſtand upon the Earth 3 Therefore 
S the Earth which they dig, they calt up before them, and as faſ 
| as can be make a Hole like a Gravez ſo when they have dig- 
ged three foot in the Ground, and three foot broad, then fure 
they are covered, lance from their Baſis to the top of the Caſt. 
up- Work there are fix foot: When they are under Covert, 
then they enlarge and deepen the Approaches as they are or- 
dered : Obſerve, they need not be ſo deep at the beginning 
as near to the Fortreſs 3 ſometimes the Trenches muſt be made 
{o broad, as that the Canons and Wagons of Proviftton mult 
be drawn to the Batteries or Galicrics. Theſe Works are or- 
dinarily begun in the Night, {o when the Night 15 gone, there 
are freſh Men ſent to relieve the firſt. and enlarge the Night- 
work, and amend what they could not {ce wrong. - Aﬀect 
this Nights Work, or the ſame, there are Corps of Guard 
made to. contain Souldiers for a Main Guard, which Work 
ouzht.to be with a Line of Communication with the Tren- 
ches, though they be at a diſtance, viz. four or five paces di- 
ftance. When-one Line is finiſhed as above-ſazd, and that it 
mult be xun no further that way, the Gunner or Engineer 

*FuUrns 
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turns it another way, bearing it from the Town or Fort, and 
placing the Workmen as aforeſaid, and ſo continuing by Turn- 
ings and Windings, till he hath got ſomething near the place 
or Fort beſieged, and making good the Line continually with 
Corps of Guards and Batteries, until they be at the brim or 
fide of the Moat or Ditch of the Fort : Then is the Gunner 
or Engineer ſo to order his buſineſs, as to begin a Sape or Gal- 
lery, or Mine under the Ground, directing his Courſe by his 
Compaſs: as it Impediment of Rocks happen to ſtop his 
Courſe intended 3 he may make ſuch Lines and Angles about 
the ſame, as may bring him to his dire& Line again 3 no re- 
ſemblance to it, but a Mariners Traverſe by croſs Winds at 
Sea. 

But for the eff:Etuating of a Mine, there muſt be proviſion 
made of divers things neceſſary thereunto 3 as Shovels, Spades, 
Pickaxes, andall kind of Maſon-Tools, with all things re- 
quiſite to pierce a Wall, wherewith the Rampier is made : 
Then one prepares Props to ſupport and bear up the Mine 
from falling or finking, being thick and long, as is requiſite 
Likewiſe you muſt have ſtore of Fir-Planks to line the Mine 


within that-it may not fall down, for it muſt all be lined if 
the Ground be fruſh or brictle. 


Before you begin to make a Mine, it will be requiſite you 
know the Ground of the place, whether it be vaulted or not, 
or on what the Foundation thereof is laid : The Miners be- 
ing to break into a Wall, are to carry their Mine as cloſe-and 
ſecret as may be, that the Beſteged may not hear any noiſe, or 
get any notice where the Mine is made, and how it runs; for 
if they do, queſtionlefs they will make a Contra-Mine or Tra- 
verſe above Ground, to diſcover and ſpoil your Mine begun ; 
ſo that failing, you cannot force the Belieged that way, except 


you begin a new Mine in another place: Such as was at the 
Caſtle of Edinburgh. 

The Maſter-Gunner or Engineer that conduds a Mine, 
ought to be a Man of good Experience, leſt he miſcarry in 
his Traverſe 3 for which cauſe, he-ought to be well acquain- 
ted with the Mariners Compals, and alſo with the Variation 
thereof 3 for if there bea Mineral of Iron- Ore in that Ground, 
it is like the Compaſs will vary, and fo miſcarry the Mine : 
He ought alſo, for his Lines of: Traverſe, to be acquainted 


CG with 
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with the Line of Chords, or Plain-Scales otherways with 
the uſe of the ProfraRor, for directing his Courſe and: Tra- 
verſe in the Mine, that he miltake not himſelf cither in his 
Courſe or Diſtance, Altitude or Protunditude, according to 
the Ground he works in, and the Foundation of thc Rampart. 
When the Mine is brought to the entry of the place where the 
Chamber muſt be : Sometimes order may be given to blow 
the Rubviſh into the Fort beſieged, or it may be out, into the 
Moat or Ditch; either which may be done by making the {ide 
thinner, which they would break to, than the other : Ard owr 
E xpericnce is ſufficient proof of this,cither in Cannon or Mul- 
quetz for if you load a Peece of Ordnance, that there be a 
greater weight put after the Powder than in reaſon, give hre 
to the Touch-hole, and you will iad that Peece fly out either 
at Side or Ereech. | 

The proportion of Chambers are as various as the Wall or 
Rampart which they are to deface, therefore can have no di- | 
menſ1on, but they mult be made ſo large as to contain Powder Þ 
ſuficient, Some would preſcribe Rules for a Barrel of Powder | 
to blow up a Rod of Earth 3 but the Earth being of various | 
ponderofity, and ſome ſo much ſtronger bound than others, 
that I ſuppoſe they muſt uſe rather more than leſs Pounder 3 yet 
the Chamber would not be made larger than to contain the 
quantity of Powder ordained to open that Breach. 

When an Encmy hath beſieged a Place, Citadel, Fort, Ca- 
le, or other Fortification, and hath approached to Batteries; 
certainly it behoves the Befieged to look about them, -and to 
do their atmolſt endeavour to hinder the Enemy. The Defence 
againſt theſe Approaches is, to ſtrive to make ſome Contres 
Approaches 3 which may be done by ſtoutly (allying out, but 
withal, to ſally out with diſcretion, for fear of loſing Men, 
which 15 to be expected 3 ( but no Dondaſs for Governour, 
who would neither permit fally, nor great Gun or Muſquet | 
to be fired againſt the Enemy ): by which ſallying, the leaſt 
offence you do the Enemy, is to hinder the progreſs of their 
Approaches for if they be beat back, and conltrained to fly 
igto their Works, for ſo long as the Alarm endureth, they 
cannot advance their Work, nor begin again to work till the 
Belieged be retreated, ; 


Like- 
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Likewiſe this manner of Defence may be made by Cannon, * 3; friv.z 
which may play frcm all places upon the Workers of the Ap- /* © 1-n 
! Wenn . bl hj h together 
proaches, to do them what harm imaginable, which may put ,*, 
the Workmen in fear, by ſ{zcing their Fellows miſerably ſ11ih x1;4e 4; 


by the * Cannon, which may be a means to make them leave Edinb: « gh 


working till there be Batteries made againſt the Beſizged. C:/te, it 


The Contre-Approaches, by whici you reſiti an Enemy, fell 1#. 


that they may not become Mafters of your Oautworks, or 
Contre-ſcarf, with their Approaches 3 Theſe Contre- Approa- 
ches, to hinder the Enemy in their approach, are made by 
caſting up ſome F Traverlcs, as J did at the Caſtle of Edinburgh | 5» rhe 
againſt the Approaches of that Rebelliovus Army, running Arn 
them ſo, as to find the Enemies Mines 3 Theſe Lines of this ;;. rote. 
Traverfe muſt be calt up toward the Enemy, but left open to 
the Beſieged, or Gariſon, becauſe by them they muſt be de- 
fended : This Traverſe muſt be ſo made, that it give no ad- 
vantage'to the Enemy it they take them in 3 and be ſure they 
may be flanked both with Cannon and Muſquet from the Fort 
or Gariſon. 
So that as there i5 an Offenſive War,there 1s allo a Defenſive 
War, as dath appear by Mines 3 for the Beficged having diſco- 
vered them, and got into them, may lawfully kill the Miners ; 
Now when the Beſteged have found the Mine out, it is to be 
known how they may make the way clear before them, and 
either kill the Miners, or make them fly, without having the 
leaſt harm» 
- - After the cauling a Hole fall in their Mine, near to my Tr2- 
verſe, I prepared a Powder-Barrel, with old Rope-yarn, 
Mens Dung dry about the Walls, Powder- Meal'd, Brim- 
ſtone, and Verdigreaſe, with Camphire 3 all which bein 
mixcd together, I cauſed to be put in the Mine, which made 
* Overton and all flie: So we entred peaceably, ard brought * They 


thereouttheir Working-Tools without any harm. Geverner 
| of Edin- 

x» x. bard. 

For the Gunners further knowledg, that is yet in his Mi- > 


nority, this Work 1s begun with Decimal Arithmench , which 
1s very uſeful in the Art of Gunnery, the Working and Ex- 
tracing of the Square and Cuve Roots 3 as alſo ſome Defini- 
tions and Problems of Geometry : by which the Gunner may 
the better make uſe of his Compaſſes, for which he will have 
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E ſeveral needful uſes; for the whole Matter,I know little in this 
= - Book that may be wanting in a Gunner, that may be called a 
; ſufficient Gunner. In fine know, that I ſhall be glad that every 
Gunner may profic by it, and I wiſh that ſome may amend it. 
However know, that I intend this for your profit and the 
publick Good 3 for if I had not ſeen need, I would never have 
taken che pains, nor been at the Charges 3 but ( underſtand 
me right ) no Pains can exceed the Duty we owe to our King 
and Native Country. So wiſhing every good Subject to em- 
ploy the Talent he hath received of God, to the Honour of 
his King, and Good of his fellow Subjects : Committing the 
Book to thee, and thee to God Almighty 3 defiring that if 
thou haſt occaſion to learn any Gunnery needful at preſent, 
thou wouldſi enquire for Robert Webſter at the Six Stars at 
Wapping, who will teach any thing needful for the young 
unner. | | 
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I remain thine, to 
ſerve thee, 


THOMAS BINNING. 
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Decimal Arithmetick. 


CHAP.-L- 2 
Definitions. | 


2 Fraction or broken Number, is a Number leſs 
E2M than an Unite, or One 3 and according to the 
common way of Fractions, is expreſſed by 
two Numbers ſet one over the other with a 
{mall line, . thus, .3 3 the upper Number is 


ZEISS called the Numeraror, and the lower the De. 


_ 
ms 
L=——Za—_ * 


nominator. ]. 

The Denominator ſheweth into how many parts the Unite 
or Whole of any thing is to be divided. 

The Numerator ſheweth how many of theſe parts are figni« 
fied by the Fraction. _ | 

.A Decimal Number is that which is expreſſed by an Unite, 
with a Cipher, or Ciphers, as 10;-100: 1000: 1co00 : 
IOOOOO : CF. | | 

A Decimal Fraction 1s that whoſe Denomin ator is a Deci- 
mal Number, as + ; +35: +733 3 43342 57559 , wee, 

Decimal Fra&ions, whether they ſtand-alone, or he joined 
with Integers, have always.a Comma, or a {mall Rectangular 
Line before them, to diſtinguiſh them from Integers, which is 
therefore. called a Separating Line, as 14, [36, 1348, 41 2, 
4901086, &c- Ra 

As in Integers the Value or Denomination of Places do in- 
creaſe by Tens, from the Unite place towards the left hand : 
So in Decimals the Value ox Denomination of places do de- 


creaſe 


2 


' Decimal Arithmetick, 
creaſe by Tens, from the Unite place towards the right hand ! 
As in the Table following. 6 


The Table, © 
3 

Pe. Ge 7o 65 5+ 4+ Zo 2» I» O. Is 2+ 3+ 4+ 5. 6. 7. 8. 9. 
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In Decimal Fractions, the Numerators are only (et down, 
without the Denominators 3 but the Denominators are eaſily 
known, for they are the ſame with the Denomination of the 
laſt Figure of the Numerator. As in the Examples following, 


Examples- 

| "CSix, Numerator. | Wo 
6 +4 The common way +5. 

Tenths. Denominator.), 


Ln 


"CForty two. Numerator. -*© 
[42 1s | 


-The common way +42 
CHundredths, Denominator.). | 
Threee Hundred ſixty. four. Numerator, The 


SOA — common 
Thouſandths. Denominator. Iway-7.<2 


13641 


CHAP, 


= Decimal Arithmecick, 


nn 
_ — ———— om —_— 


| GC H A =; Ik; 
Addition and Subduitina in Decials, 


\ ' A Diyi ion and Subduction in Decimals, whether in pure 
D:cimsls, or 1n Integers mixt_ with Decimaſs, differ 


; not from Addition and Subduction in Integers, only care muſt 
=. | be had to place the feparating Lines of the Numbers under one 
j another 3 as alſo the places of like denomination under one 
: another 3 an1 the ſeparating Lines of the Sum or Dif rence, 
A muſt be placed under the ſeparating Lines of the Numbers 
added, or ſubdued. See the Examples. 
a, | Examples in Addition. 
ly 1 
he L347 18972 _ 346198 
0 1268 [943 7412 
L149 : 48 61934 
—— 179 8 
1764 ep clots 2050 | L97 
311302 hs 
4251984 
In Addition and: Sabduction, let the place of the Fraction 
| remain ſo many places as they were, and no more. 
2 | ESL DH 
Y . Example, 
Addition. : Subduftion. 
f $3172 - 78125 
T 73105 TE Ds 35175-.- 1 
113177 = + a9. | 
I 


Examples 
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Examples in; Subduttion. 


| 89 
15796 


[ee ME 


L3104 


$91 572 
619 
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Multiplication in Decimals, 


He Numbers to be multiplied together, are called Fa- 
I ctors 3 and the Number found out by Multiplication, 
1s called Produc. 

Multiplication, whether in pure Decimals, or in Integers 
mixt with Decimals, is the ſame in Operation with Multipli- 
cation in Integers : The laſt Numbers of the Factors muſt be 
{et one under the other, as if they were Integers, not regar- 
ding the placing of the ſeparating Lines under one another, as | 
in Addition and Subducticn : And from the Produ&t mult be 
cut off with a ſeparating Line ſo many of the laſt Figures, as 
there are places of Decimals in both the Factors. 


Examples. 


1642 1489 
[5+ 62 


2568 | 978 
3210 2934 


LO Wn 


[34668 30.315 
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If it happen, when the Multiplication is ended, that there 
| be fewer Figures in the Produc, than there are places of De- 
= cimals in both FaQtors (which may often occur when the Pro- 
6 dud is a Fraction) in ſucly caſe, as many places as are wan- 

Y ting, ſo many Ciphers mult be prefixed to the Produc on the 
? left hand thereof, and then a ſepzrating Line muſi be prefixt 
? to ſign the ProduXt (o increaſed for a Decimal. 


42 Examples. 
+: 19375 51525 121.653 
1025 L 0026 [00045 
1875 33150 63265 
750 T1050 5OGL2 
L0099375 [0143650 [00569385 
_ In Multiplication with Fra&ions, cut off ſo many places 
. as there are Figures of the Fractions, in the Multiplicand and 
Multiplier. 
rs Þ - 
[ Examples. 
13 | 
F- 32015 732\0)5 
"Y I.37 26137 
ec Guns — —— — 
s 22435 512435 
9615 219615 
12820 439230 
a _ 146410 
14001555 _— 


1930411585 
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Diviſion in Decimals, 


Tviſion, whether in pure Decimals, or Integers mixt 
with Decimals, is the ſame in Operation with Diviſion 

in Integers. But care mult be had to give a true denomination 
to the firſt Figure of the Quotient 3 (according to this Rule). 


The Rule. 


The firſt Figure of the Quotient is always of the ſame de- 
nominatton with that place of the Dividend, which ſtands, 
or is {uppoſed to ftand over the Unite of the Diviſcr, 

It will happen ſometimes, that the Unite place of the Divi- 
for will ſtand beyond all the ſignificant Figures of the Divi- 
dend, towards the right hand, er towards the left. In this 
caſe you mult put Ciphers to the right or left of the Dividend, 
until you come over the Unite place of the Diviſor. 


As for Example. 


If 3147 is to be divided by of 000462, they muſt ſtand thus; 
| ©: 000462 ) 0003! 47 ( 
And the denomination of the firſt Figure of the Quotient will 
be thouſands of Integers. 


Another Example. 


If 34 is to be divided by 642179, tney mult ſtand thus 
.642{79 )) 34j 0000 ( 
And the denomination of the firlt Figure of the Quotient will 
be hundreds of Decimals, 
Note, That what Ciphers arxeaddcd to the right hand of the 
Dividend, immediately ncxt the Integers mult have a ſcpara- 
ting Line (or a Comma) before them | 


In 


Decimal Arithmetick. 
In Diviſion, the Fractions being equal, the Work 1s as 
whole Numbers are. 

 TF unequal, add fo many Ciphers to the Dividend, as the 
Fraction of the Diviſor exceedeth the FraQion of the Divi- 
dend in places, that you may find your Fraction in the Quoti- 


EnCs 
_ Examples, 
IN 
n | 26137 Y732105 27/76 3165\973|25/266| 60 
$27 + j 730 : Ty I, | 
20465 2432 
18459 2190 
| . | 200 242 - | 
"M . 184.59 2199 
i | 16010 2350 
: 5822 -.-. -2490 
is Þ "Y 
d, *+ 188 | **>*.D60 
Other Examples. 
| 9175 499(19108 _ 
n | C Becauſe the Fraction is two Fi- 
FRY” + ' {FO -gures'inthe:Diviſor 3 
42200. <.Therefore.'I; add two_Ciphers 
— to the Dividend. 
45000 As in this third Example 
42200. | 
i1] 2800" * 
* If in Diviſion F'be-to-divide by a Dt many mes 8 
A may make a Table for them. | 
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$ Decimal Arithmetick, 

Ad  » Example, 

Which is done, firſt doubling of it, then adding it until 
nine times, it I will ten, 'which proves it. 


dtd pi wont © 19210346 


52678 ® o ® 
101160 St [21 $2678 
52678 2]1052356 
Zo 31158034 
a 4210712 
ke 31263390 
107180 61316068 
105356 | 71368746 
-—RA | 81421424 
__ (47410 
IOISZ6 789 
243660 
210712 
329480 
316068 
13412 


Becauſe the Fraction is three Figures in the Diviſor, there- 


fore : add three Ciphers to the Dividend. As in this la Ex. 
ample. 


CHAP. Y, 
Of the Square Root. 


\ Square Number is that which is made and produced of 
two equal Numbers multiplied rogether, or <lle of one 


Number multiplied by it (elf ; as 16 is a Square Number, be- 
. | cauſe 


ef 
2 4. 3 r6-of 


Intil 


Co 
eG 


cauſe it is produced of 4 by 4, (which are Numbcrs-equal, or 
one Number multiplied by it {elf ) likewiſe 25, 36, 49, arc 
three Square Numbers, for they axe Products of the Multiplica- 
tion of two equal Numbers, or of one Number multiplied by 
it ſelf, as 5 by 5, 6 by 6, and 7 by 7, For the Products may 
be underſtood by their Unites in a Plane, of ſuch kind as ſhall 
repreſcnt the form and figure of a Geometrical Plane, as you 
ſee here under. | 


= The Superfice. The Superfice. 
0.0:0 0 0 0 0 0 © 
o © © o( 4, the fideo 00000 
o o © of the Square. 0 0000 $8 fide of 
0-0 0:0 0G 00 0 0 QUAICs 
| 0000 © 


It is evident by the generation of Squares, that you may 
make a Square of all Numbers given, and that you may ex- 
tra& the Root of all Squares propoſed 3 and that likewiſe a1 
Numbers propoſed may be the fide of ſome Square or ano- 
ther. . 

There is a Double Root and a Double Square, viz. Simple 
and Compound 3 The Simple Root is that which hath but one 
Number, as are I, 2, 3, 4 5 6, 7, 8, and 9; the Squares 
of which are called Simple Squares. The Compound Rot, 
is that which hath more than one Number, as are 10, x I. 12, 
20, 30, Oc. the Squares of ſuch are called Compound Squares. 
And before you will extract the Compound Root, you muſt 
know by heart the nine Simple Roots with their Squares, by 
means of the following Table. | 


A Table of the Simple Roots with their Squares. 
Roots. I . 2+ 3 « 4 LS 6+ 850 
Simple 
Squares. 1 + 4 49 « I6 « 25 « 36+ 49. 64. $r 


Toextra all Roots or Sides of Compound Squares, You 
muſt well underſtand and imprint in your memories the tol- 
lowing Chapter. CHAP, 
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© Decimal Arighmetick, 


CHAP. VI. 


 Extradtion of the Square Root in Decimals, 


N extracting the Root or Side of a Compound Square, you 
| muſt frit mark the Square Number given, with Points or 
Pricks from the right hand to the left, beginning with the firſt 
Fizure towards the right hand, marking over that Figure one 
Prick or Point, then {ct another over the third Figure, and 
another over the fifthz and fo procceding continually from the 
right hand.to the left, marking {till with a Prick over every 
third Figure, leaving the other Figures unmarked, until you 
come to the laſt Square towards the left hand. 


EG, Firſt find the Simple Root of the Figure or 
| / Figures that remain towards the lett hand, 
SISCS ALTAR midlriply that Root in it ſelf, ſubtra& it out 
Fe of the Figures towards the left hand : Then 
or draw down the next two Figures to that Re. 
726 mainder, and ſay 2 times 5 the Quotient is 
ags 103 ſet 10 under 72, and ſee how often it 
636 Tay be found in 72, fay 6 times 3 then (et 
BE EY; 6 under 6, and ſet 6 alſo in the Quotient ; 
9024. then multiply 106 by 6, cometh 636, 'ſub- 
As traQt it from 726, there remaineth-90-: Then 
draw down the next two Figures to that Re- 
#4 maindcr, and fay, 2 times'56 in the Quoti- 
ts ent is 112 (et 112 under 902, and ſee how 
often it may be found in 902, ſay 8 times ; 
then {et 8 under-4, and ſet 8 alfo'in the Quo+ 
tient, then multiply 1128 by 8 cometh 9024, ſubtract it 
from 9024-+there remaineth-nothing 3 ſo that 568'the Quoti- 
ent is the juft Root of the Square Number 322624, &c. 
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Decimal Artthmetick, 


£ ; Another Example. 
; 75930 (2751553 
FRO 
l 359 
y 4 | © : 5 
| 329 F 
G ————_—  —— 
| 3030 
: SAS 
1 2725 
20500 
. $498 
27525 : 
t TEINS 
ny 2975.00 
g SSXDS 
t 275525 
t - Eve 
2197500 
: &KSAXO3 1 
1653309 4 
; CHAP, VI | 


Of. the Cube Root, 


Cube is a Solid Body, comprehended of fix equal Square 
Superticics, and 15 like unto the Dye of a Table-board. 


Defini- 
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Dejinition Every Number multiplied in it (clf maketh a Square Num» 
7 = Ge ber, of which the Root or Side is the Number multiplied ; 
= andevery Square multipiied by its Root, maketh a Cube Nunx . 
ber. ( by the 2oth Dcfinition of the 7th Book of Exclide ) : 
As 4 times 4 makes 16, ( a Square Number, of which the 
*Root is 4 ) the which 16 being multiplied by the Root 4,, the 
Product giveth 64, a Cube Number, of which the Root is 4. 
Likewile 5 times 5 maketh 25, a Square Number, which 
being multiplied by its Root 5, the Product giveth 125, a 
Cube Number, of which the Root is 5, and ſo of others. 
And before you can extra&t the Compound Cube Roots, you 
mult firſt know the nine Simpl= Cube Roots, with their 
Squares and Cubes, As appearcth in the following Table, 
which is divided in three Lines, whereof the firft ( which is 
the uppermoſt ) containeth the nine Simple Roots 3 and the 
{ccond Line ( which is the middle Line ) containeth the nine 
Squares and the third Line, which is the loweſt, contain- 
eth the Cube Numbers. 


A Table of the Simple Roots, with their Squares and Cubes, 


CNS. 1+ 3» 3 ».4 :.$-:+ 6: 7: $5.9 
Squares. I + 4 + 9 +» 16 +» 25 + 36 + 49 « 64. $r 
Cubes. 1+ 8$* 27 * 64 + 125 *216 *343 *512 *729 


s 
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CHAF. YVik- 
Extraition of the Cube Root in Decimals, 


O prepare a Cube Number for Extraction, put a Point 
'T over the firli place thereof towards the right hand, ( to 
wit, the place of Unites) ; then paſſing over the ſecond and 
third places, put another point over the fourth 3 and paſſing 
over the fifth and ſixth, put another over the ſeventh, —_ 

| tnat 


that order, (to wit, two places being intermitted between 
every two adjacent Points) place as many Points as the Num- 


| ber will permit : So 157464 being given, you are to place the 


Points as here followeth; and ſo many Points as are in that 
_— placed, of ſo many Figures the Root demanded will 
conlilt, ES. 
Having thus prepared your Number, . +» 
you may {ee it diſtributed by the Points 157464 (54 
into ſeveral Cudes : So in the ſame Ex- 125+ ** 
ample 157 1s the firſt Cube, and 464 the "32464 Reſolvend 
ſecond. 
Firſt, Find the Simple Cube Root by 75 
the preceding Table of 157, whichis5z ___13_ 
ſubſcribe the Cube of that Root under 765 Diviſor- 
the firſt Cube of the Nutnber given; fo IO 
125 being the Cube of 5 the Root, I 
write it under 157 the firſt Cube of the 
Number given > and ſubtra&t this Cube 
from the feſt Cube of the Number pro- _32464 
pounded, placing the remainder orderly * ** ** 
underneath the Line : So 125 the Cube 


_ of 5 being ſubtra&ed from 157,the remainder is 32: to the (aid 


remainder, bring down the next Cube of the Nuinber pro- 
pounded, (to wit, the Figures or Ciphers which fiand in the 
three next places ) placing the ſaid Cube next after, to wit, 
on the right hand of the remainder; fo the next Cube 464. 
being placed after the remainder 32, there will be found che 
Number 32464, which may be called the Reſolvend. Having 
drawn a Line under the Reſolvend, ſquare the Root in the 
Quotient, that is, multiply it by it (elf, and ſubſcribe the tris 
ple of the ſaid Square or ProduQ;uiider the Refolvend,in ſuch 
manner, that the firſt place ( to wit, the place of Unites ) of 
the aid triple Square, may ſtand directly under the third place 
( or place of hundreds ) in the Refolvend : So the Square of 
the Root 5 is 25, the Triple whereof is 75, which I ſubſcribe 
under the Reſolvend in ſuch manner, that the Figure 5, which 
isn the firſt place, ( to wit, the place of Unites ) in the Tri- 


ple Produ& 75, may ſtand under 4, which is ſeated in the 


third place of the Reſolvend. Triple the Root or Number in 
the Quotient, and ſubſcribe this Triple Number in ſuch man- 
E ner 
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* ner that the firſi place thereof, (to wit, the place of. Unites,) 
may ftand dire&lyunder the ſecond place, (to wit, the place 
of Tens) inthe Refolvend : So the triple of the Root 5 is 15, 
which I ſubſcribe in ſach manner, that the Figure 5, - which 
is in the firlt place ( to wit, the place of Unites ) in the ſaid 
triple Number, doth ſtand dire&ly under 6, wich is ſeated 
in the ſecond place of the Reſolvend : The triple Square of 
the Root, and the triple of the Root being, placed one nnder 
the other as is dirc&ed, draw a Line underneath, and. add 
them together in ſuch order as they are ſcatcd, and let the Sum 
be cti:: med as a Diviſor: So the Triple Square 75; and the 
trip!. Number 15 being added together, as t*cy-are raiiked in 
the Work, the Sum. will be 765. for a Diviſor- Let the 
whole Refolvend, except. the firkt place thereot towards the 
right hand; (to wit,, the place of Uniies | be Uliccmcd as a 
Dividend 3 then demanding how oftcn. the tixii Figuie (to- 
wards the left hand) of the Diviſor is containcd 1a the corte- 
ſpondent part of the Dividend, and obſcrving in that behalf 
the Rules before taught 1a Diviſion, write the Anſwer 1n the 
Quotient :- $o T ask how often7 ( the firſt Figure of the Di- 
viſor towards the left hand ): is contained in 32, ( the corre- 
ſpondent part of the Dividend placed above:) the Anſwer will 
be.4, wherefore 1 write 4 in the Quotient ; Having drawn 
another Line under the Work, multiply the triple Square be- 
fore ſubſcribed by the Figure laſt placed in the Quotient, and 
ſubſcribe this Product: under the (aid triple Square, ('to wit, 
Unites under Maites,. Tens under Tens, &c.) So. 75; being 
multiplyed by 4, the Produ&t 15 300, which I ſubſcribe under 
75; (the triple Square); Multiply the Figure laſt placed inthe 
Quotient, firſt by it ſelf, and then the Produ& by the triplk 
Number before ſublcribed 3 this done, fubſcribe the laſt Pro- 
duct under the ſaid triple Number, (to wit, Unites under 
Unites,: Tens under Tens, &c.) So 4 bcing ſquarcd or multi- 
Plicd by, it fel, the Product is 16, which being multiplycd by 
che,triple Number 15, the Produdt is 240, this therefore I ſub- 
ſcribe under the aforcſaid triple Number -15. Subſcribe the 
Cube of the Figure laſt placed in the Quotient, under the Re- 
folvend;in ſuch manner thar'the firſt place of this Cube,(to wit, 
the place,of Unitcs) may:{tand under the place ot Unites ih che 
Reſolvend : So 64 being the Cube of 4,1 write it under the Re- 
ET WG 1 = +", Joveand 
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Decimal Arithmetick, 
ſolyend 32464, in ſuch manner, that the Figure 4, which is 
in the place of Unites in the Cube 64, may Rand under the 


Figure 4, which is ſeated in the place of Unites of the Reſol- 
vend : Drawing yet another Line under the Work, add the 


| three laſt Numbers together in the fame order as they are ſea- 


ted, and ſubtra@ the Sum of them from the Refolvend, pla- 
cing the Remainder. orderly underneath : So the Sum of the 
three laſt Numbers," as they are ranked in the Work, is 32464, 
which if you” Jubreay out of the Reſolvend 32464, the Re. 


Tmainder is 0. Thus the whole Work being hyithed, the Cithe 


Root of 157464) ( the Number propounded )* is found to 
be 54 

Note 1. When the Sum of the three laſt Numbers before 
mentioned is greater than the Refolvend, the Work is errone- 
ous, and then you. are tO reform} t-by Placing x 1cfſer Figure 
in the Quoticnt. 

Note 2, For cvery one of the' particular Cubes ( Jilin 
guſhed by the Points ) except the firſt Cube on the left hand, a © 
Reſolvend is to be ſet apart, by bringing down to the Remain- 
der the next Cube. And as'often as a Reſolvend is (ct apart, fo 
often is a new Dipiſor to befound, by adding the triple of all 
the Root i1 10; 'the Quotient (confi fting of bets nambet bf Ve 
ces ſoever ) to the” triple: of the'S Square fuch' Root; 
they are 6rderly placed, according as'is above-mentioned. 

Note 3. The Work of the Table of Simple Cubes in Folio 9, 
for finding the firſt Figure of the Root, ( as before declared ) 
is but once uſed in the Extraction of-theRoor of any Nam- 
ber whatſoever 3 but the Work of all the following Rules, is 
tbe ufc fot the finding of every: Place © in the Root cxcept 
the farſ>, - , oo 

Pre praftice-of theſe three Notes will be ſeen, when we. 
deſcribe-how to extract the Cube Root of Numvers not Cu- 
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CHAP. IX, 


Another Example wrought by the Genitures. 


C ppoſe a Number given to be 16387064, of which the || 
Cube Root is required : Firſt, You mult cut the Cube gi. | 
ven into Ternaries from the right hand to the left, (as was de- 
clared in Chap. 8.) Then find the Root of the firſt Cube from 


the left hand 16. Wherof' the greateſt Root is 2, for 2 being 


multiplied cubically, giveth 8, the which 8 being deducted 


from 16, the firſ Cube of the Number propounded, there 


remaineth $, then ſet the Root found 2, with the Square 
thereof above it, and by the ſame the Geniture, and then 
find a ſecond Figure for the Root of the ſecond Cube, and 
you ſhall have5, which ye ſhall ſet down with its Square and 
Cube under it, right againſt the Geniture towards the right | 
hand 3 then multiply each one by another, and add the Pro-' 
duds together, there cometh 7625, which being ſubtracted 
from $387, there doth remain 762 3 In the ſame manner find Þ 
a Root for the Numbers remaining to be extraRted, and it Þ 
ſhall be the Root of your'third-Cube3 [And the Example will 
ſtand thus. | 


4—300— $5 | 6000 
hs Os s | 762 | 96g 
7625 a8 13 57 | 
625—300— 4 | 750000 _ A : 
25—— Z0— 16 | 12000 7 625 ©64 
64 -- Tz 
762064 


And ſeeing there remaineth nothing, it is manifeſt that 
the Number propounded 16387064 is a Cube Number, and 
the 


x |> | 


Painciples of Geometry: | 


the Root thereof is 254. By the 4th Propoſition of the (ſecond, 


and 20eþ Definition of the ſeventh Book of Euclide. | 
When we come to calculate the Table of Cubes; by which 


| you may make an Inch Rule for height, or Line of Diameters, 


the way ſhall be deſcribed how to extra the Cube Root of 
Numbers not Cubical, or as they are termed Irrational Num- 
bers, from which no true Root can be obtained, yet many 
times the Error will not be +5 part of an Unite, 


ti. 


CO —_— 


G HA FX: 
Principles of Geometry. 


Here are divers Reaſons which make me to give theſe 
few Principles of Geometry, becauſe the whole Work 
of this Book, 1s either to be done by Arithmetick or Geome- 
try 3 and beſides that a Gunner cannot obtain to know the 


K truth of a Diameter of a Ball, except he can Geometrically 


extra& the Wind of the Bore of the Pecce, and thereby find 


' the Ball fitting ſuch a Peece ; And in general will be moſt 
| uſcful for any Gunner, 


Definitionss 


1. A Point or Prick, is that which is the leaſt of all Mate- 
rials, and it is the beginning of Things, as being void of 
Length, Breadth, and Depth, having neither Part nor Quan- 
tity (expreſlible in Numbers), and therefore it admits of no 
Diviſion, but that which is mental only, This Point or Prick 
is repreſented unto you by the Letter A. Thus A. 

2. A Line is a Magnitude extending it ſelf in length, with- 
out breath or thickneſs, (whether it be a ſiraight line or crook- 
ed) and (in reſpe& of its length) may be Jividcd into Parts,but 
will admit of no other divifion, but in length only, As is (et 
forth to you by the Line B C 3, the extremities whereof be- 
ing Points as B and C. 
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E 7. A Supetficies is the ſecond kind of Quantity, and to-.if 

7 | are attributed two Dimenſtons, Length and Breadth, but not 

” | Thickne(s, for a Sup:crficies is the term or end of a Body, as 4 

i | Lineis theend and term of a Superficiess As WXYL isa_ 

* | Superficies. a i | I 
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8. The Extreamsof a Superficics are Lines, as the Ends, 
Limits, or Bounds of a Line, are Points confining; the Line 
ſo are Lines the Limits, Bounds and Ends indofing a Superti- 
> | cies3 A$.in the foregoing Figure you may ſee the Superficies 
5s | incloſed with four Lines, viz. YW, WX, XZ, and YZ, 
is | which are the Extreams or Limits thereof. 


9. A plain Superficies,- is that. which lyeth equally between 
his Lines, like as a Right Lihe is the ſhorteſt extention- or 
draught from one Point to another 3 ſo a plain Superficies is 


iz | the ſhoxtelt extention or draught trom one Line to another : 

. ] As in the preceding Figure WX Y 2. 

i |: 10. A Figure is that Magnitude comprehended | by one 
Line, or more-Lines than one : Under one Line is a;Circle;z 
Under more Lines is a Triangle, Quadrangle, Pentagon; Hex» 

:2 Þ agon3 and fo forth, HIS. 
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Pzinciples of Geometry, 

11+ A Circle is that Figure which is comprehended utidex 
one Line, 'called the Circumference, as A BC D z in themid- 
dle whereof there is a Point called the Centre, as E 3 from 


which, to the Circumference, all Lines being drawn are equal 
AS in the faid Circle the Lines E A,E B,E C,and ED are equal, 


D 
12, The Diameter of a Circle,is a Right Line drawn through 
the Centre thereof, and ending at the Circumference on either 
ſide, dividing the Circle into two equal parts: As the Line 
AE Cin this Circleis the Diameter thereof, becaule ic paſſeth 
rom the Point A to the Point C, and fo likewiſe through the 
Centre E, and divideth the whole Circle into two equal 
parts, | 
13. The Semi-diameter being the half thereof 3 as A E and 
E C,the one Term whereof being the Centre, and the other the 
Circiimference : It followeth by the 11th Definition hereof, 
that all Lines drawn from the Centre to the Circumference are 
equal; Thercfore.is BE and E D likewiſe Semi-diameters. 


Iq4 A 


14. A Scmi-circle is a Figure which is contained under the 
Diameter, and under that part of the Circumference which 
is cut off by the Diameter, as the Semi-circle ABC, is con- 
tained under the Diameter A C, and allo-under the part of 
the Circumference A B C, which 1s cut off by the Diameter 
A C. 

15- A Quadrant is the fourth part of a Circle, or is con- 
tained under two Semi-diameters, and the fourth part of the 
Circumference, as in the preceding Circle A E BorBE C. 

16. A Segment of a Circle, is a part of the Circle contain- 


ed under a Chord-Line, ( not being the Diameter ) and a part 
of the Circumference, as FB G being the lefſzr Segment 3 


and the Remainer to the whole Circle being the greater. 

17. Aright-lined Angle, is the Inclination, or bowing of 
one Line to another; which being extended,do concur or meet 
in a Point, as in the preceding Circle AEB or A EH, &c. 
the middle Letter fignifying always the Angle, as E. : 

18. Of Right-lined Angles there be three kinds, viz. A 
Right-Angle, an Obtuſe or Blunt-Angle, and an Acute or 
Sharp- Angle. TE os 

19. A Right-Angle is that, when one Line falling upon 
another maketh the Angles on both ſides equal, then either 


_ of thoſe Angles is a Right-Angle : and the Right Line which 


ſtandeth erected, is called a Perpendicular- Line to that upon 
which it ſtandeth. As upon the Right-Line A C, ſuppoſe 
there do ſtand another Line B E, ( as in the preceding Circle ) 
in ſuch ſort, that it maketh the Angles on either ſide thereof 
equal, namely the Angle A EB on the one fide, equal to the 
Angle BE C on the other fide, then are each of thoſe Angles 
Right Angles, and the Line B E, which ſtandeth ere&ed on 


|- the Line A C, is a Perpendicular to the ſaid Line A C. 


20. An Ovtuſe-Angle is that which is greater than a Right- 
Angle, as the Angle H-E B ( in the preceding Circle ) is 
ereater than the Angle AEB, by the Angle AEH, and 
therefore is an Obtuſe-Angle, 

21+ An Acute or Sharp-Angle, is that which is leſs than a 
Right-Angle, as the Angle A EH isan Acute-Anyle, hecauſe 
it is Jeſs thanche Right-Angle A E D, by the other Acute- 
Angle DEH. 
| F Here 
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Painciples of Grometry, 


Here you are to obſerve, That the Circumterence of every 
Circle doth differ from the Circle, as that which 1s contained, 
doth difter from that which containecth. ; 

The Cifcumference of every Circle, is underſtood to be 
divided into 360 Parts, called Degrees 3 and every one of thele 
into 60 other Parts, called Minutes3 or into 100 Parts, called 
Centeſms : But the reaſon of this Divition may be demanded, 
W hercfore into 360,& into no other Number,did the firſt Ar- 
tilts divide every Circumference ? I Anſwer, That only Magni- 
tude being to be divided into certain parts, the ſame ought to 
be divided into the leait and beſt,for dividing as 1n equal parts: 
But fo it was, that no Number under 369 could be had, as be- 
ing divilible intomore equal parts; and l;kewite being a Nutr» 
ber not very troubleſom to the Memory. Therefore not with- 
out Cauſe or Reaſon tiey made choice; of that Number before 
any greater or lcflcr, 

From an Arch of the Circumference is taken the Meaſure | 
or Quantity of all Angles 3 for the Quantity of an Angle, is 
an Arch or Ark of tic Circumference, deſcribed from the An- 
gular Point, and contained betwixt the two Lines Forming 
the Angle. As the Arches FG, DE, AC, deſcribed from 
the Angular Point B: So that ſo many Degrecs as are con» 
tained in theſe Arches,fuch is the quantity of the Angle A B CG, 


I fay all theſe Arches being equal; not according to quantity 


of extenſion ; for certain it is that F G will be leffer than A Wo) 
ut 


P2inciples of Geometry. 
but I ay that they are <qual according to the number of Parts, 
for there are more Parts in the Arch AC tian in F G, ak 
though the quantity of the one be greater than the Quantity Of 
the other 3 becauſe all Circles deſcribed from the ſame Centre 
are equa), all being divided into 269 Degrees. 


From hence it follows that every Angle may be mezſured 
by an Arch of a Circle zRuzlly divided 3 wherker it B{ Semi- 
circle, Quadrant, or Linz of Chords, { the conftruttion of 
which tcrcaftcr followeth ) 5 And firſt by a Szmi-circle divided 
into 180 Degrees : Firſt, Lay the Centre of the ſame upon the 
Angular Point, and the Diameter upon one of the Lines for- 
ming the-Avgle, the Degrees contained between theſe two 
Lincs upon your Initrument 1s the meaſure of your Angle. 
As in this Example, The Centre of your Semi-circlie placed 
upon the Angular Point A, and the Diameter upon AC, the 
Arch contained between AB and AC, ſuchis D E, which 
is the meaſure of the Angle DAE 26 Degrees. 


B 


D 


1 
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- 22. The meaſure of any Right-lined Angle, may be had 
by a Line- of Chords, which is deſcribed upon a Rulct 
which Line is virtual.y the Arch of a Circle ; Tac Proj- Zion 
whereof is as followeth. Let there pc a Quadrant, or tourth 
part of a Circle, 2s B A C, divided into 90 Degrees 3 Firſt, 
Into three parts, cach containing 39 Degrees, by taking the 
$emi-diameter, 25 A B, with your Compatles 3 place one toot 

F:2 In 


24  Painciples of Geometry, 


in C, and with the ſame widenels ſet the other footin F; ſet 
again the one foot of your Compaſſes in B, (the Compaſſes not 
being altered) and with the other take the extent B.G : So 
your Quadrant ſhall ve divided into three equa! parts,viz. CG 
30 Degrees, CF 60, and the reſt unto B go degrees : Every 

one of theſe being again ſubdivided into three equal parts3 fo 
| ſhall you have the Quadrant.divided into nine parts, or 90 
degrees, each part containing ten degrees : and fo into ſirall 
parts according to the largenels of your Quadrant. 


Al 


The Quadrant being performed and truly divided : you 
ſhall draw a Line from B to C, which ſhall be the Chord of 
90 degrees again you ſhall place the one foot bf your Com- 
paſies at C, and extend the other to 10 degrees 3 the ſame ex- 
tention you ſhall lay off from Cto D, upon the Line of 
Chords; fi1!! keeping the one foot of your Compaſſes at C, 
again extend your Compaſles to 20 degrees, and Jay them off 
fromE to E > dM (o accordingly to all thereſt, till you have 
finiſhed the divifion of your Line. Which being performed, 
ſhall ſerve you to meaſure the quantity of all Right-lined An- 
gies, as well as-by any Circular Arch; being more portable, 
and more ready for uſe, than any Circular Inſirument, s 


Semi-circie, Quadrant, &c. as by the following praRice is 
evident. | 


The 
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The Uſe of the Line of Chords, 


23. Let there be ati Angle, as A BC, whoſe quantity is de- 
ry Wl fired: The ſame is performed by a Line of Chords if you 
{0 I place the one foot of your Compaſſes at the end of your Line, 
© and the other upon 60 degrees 3 then the Compaſſes remaining 
at the ſame widene(s, place the one foot at B, and draw an 
Arch as D Ez whoſe wideneſs you ſhall take by your Com- 
paſſes, and apply the ſame to your Scale upon the Line of 
Chords, you ſhall have the Quantity of the Angle 36 deg regs. 


& 
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 Þ Butif the Angle be Obtuſe or Blunt, as FBC, extend the 
c Compaſſes upon your Scale to 60 degrees, drawing an Arch 

from the Angular Point 3 then firſt take off go degrees from 
: your Line of Chords, and place the ſame from E to G, the 
remainer being taken from G to F, the diſtance whereof is 
$4 degrees; which two Arches being added together, ſhall 
give the quantity of the Angle F B C, reckoned 144 degrees. 
And thus much for finding the quantity of all Right-lined 
' Þ Angles, by the Line of Chords upon your Scale. 
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CHAP. XI. 
Geometrical Pzoblems, þ|, 


ot 

To divide a Line given into two equal Parts, |" 
at Right- Angles, | [6 

V> X 


Prob. 1. } Et the Line given be A B; having placed the one foot of 
your Compaſlcs at A or Bz extend the other at pleaſure, 
above the half of the Line by eitimation, and draw two Ar- 
ches, the one above the Line, and thc other beneath 3 then 
keeping the Compaſles at the ſame wideneſs, place the oneſ 
foot at the other end of the Line, cutting the former Arches 
in C and D with the other toot, lay a Ruler at the points C| 
and D;z and where the ſame.doth-cut the Line A B, as in EP 
ſo ſhall the Line A B be cut into two equal halves at E, whichF 
was required 3 and the Lines CE and E D, ſhall be both per-þ 
pendicular to the Line A B, by the 19th Definition of this. 
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# 


An Angle being grven, to divide the 


ſame into two halves, 


Let the Angle be A B C,to be divided into two equal halves : Prob. 2, 
Place the one foot of your Compaſſes at B, and extend the 
other at your pleaſure toD and E 3 deferibe two Arches cut- 
ting each other in the point F; So ſhull you divide the Angle 
ABC into two equal halves, if you draw a Line from'B to F, 


(with two Angles ABF, and FBC, as <qual to the whole 


An 


Angle A B C, being divided into two halves, 


From 
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Prob. 3. 


From any Point, or from the end of a Line, to 
erelt or raiſe a Perpendicular. 


Let there be given the Line AB, and the Point in the (any 
given C, from which a Perpendicular is to be raiſcd, 

Place the one foot of your Compaſſes at C, and with th 
other take at pleaſure above the Line, as D3 then from th 
point D, deſcribe the Arch of a Circle, asE C F, cutting th 
Line ABinF3; then lay your Ruler at F and D, and wher 
it cutteth the Archas in E, draw a Line from C to E, whid 
ſhall be perpendicular to A B, from the point C. 
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Again from the point A, a Perpendicular is raiſed the (am 
manner of way 3 placing one foot of your Compaſſes at A 
extend the other above the Line to the point G 3 and dray 
from G the Arch LAH, cutting the Line at H then layin 
your Ruler by G and H, and where it cutteth the Arch as in 1; 
from A toI draw a Line, ſo ſhall ATI be a perpendicular fron 
the end of the Line A B, or from the point A. 


The ſame may be performed by the Line of Chords, as bj 
the practice is evident. 


The 


Geometrical Pzoblems, 29 * 
' The ſame another way. > ey f. 
> || . A Perpendicular may be raiſed after this manner; As let the 
Line be A B and a Point in-the ſame Line given, let be C : 
place the one foot of the Compaſſes at C, and with the other 
- Þ draw an Archiabove a Quadrant, as GE D 3 then place the 
ay itanceof C D from D to E 3 then placing the one foot at E, 
draw the Arch G F : then removing your Compaſſes, place 
the the one foot at G, and -with the. other cut the: Arch in F : 
th Laſtly, From F to C, draw a Line F C3 fo (hall F C be a 
bo Perpendicular from the point C. 
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From a Point without # Line, tolet fall a Perpendicular | - 
| 40. @ Line given | 4 
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"Let. the Line given be A B, and the Point without the ſame Prob, 4. | 
at C; Draw.a Line to A B at Oblique Angles,as CD; which 
> G | : you 4 } 


The 


Prob..5. 
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you:ſhafl cut (by the firſt Problem) in two halves at E; then: 
place the one foot of your. Compaſſes: at E, extend the other 
uato.C, drawing the Arch.C F : and. where the fame cutteth 
the Line AB as in F; from CtoFdrawa Line, as CF; 
ſhall C F bea Perpendicular let fall from. the Point C, upon, 
the Line A EB, as was required. | 


A. Line being given, to draw a Parallel to the ſame, 


' at: any. Diftance: requireds. 


Let the Line given be A.B, and the. Diſtance from. C : Ex. 
+ tend: your Compaſſes 

DEI DOS, to- the. length. of C, 

ÞD EE on Fug ne”. Ng E and placing one foot 


0 ©® 


of: your. Compaſſes 
. in: any, Point. of. the Þ 
A— ans B.. Line,. draw. two: Ar-f 
ches3-and by the Com. 

; C . paſſe of theſe Arches, 
D— | TADMITagg" aa, 70h -E. draw. a Line as. DE;f 
.* %. _ which ſhallbe paralld 

| to: A B required 3 as 


The ſame another way.” 

Let the Line given be. AB; and the Point at C: From the 
Point C; draw.a Line at pleaſure unto A By which ſhall. touch 
in F,which.you ſhall cyeCby. the firſt Problem) into two halves 
at E : take then-a Point. betwixt F-and: A: at pleaſure,which 1s 
here G : draw.then aright Line.from: the Point G, through E, 
and ſet the. Diſtauce D E;'equal to the Line E G' :. draw then a 
Line through the Points C Di ſo. ſhall. the ſame. Line. be pi 
rallel to the. Line A B.. ay 


en 
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Grometrical Problems. — 


"1wo Lines being ziven, to find a third proportional Lino. ' 


{ Let A and B be two Lines given, and let it be required to Prob. 6. 
find a third Line in preportion to them. 
Firſt, Make any Angle as'C D H; then ſet the Line A from 
Dto E, and the Line B from D to F, and alſo from D to'G3 
then draw E F : that done, by the Point G draw a parallel 
wEF, aSGH: So ſhall DH, be the third proportional 
Line required. | 


| 
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Three Lines being given, to.find a fourth in proportion, . that ix 
to perform the Rule of Three in Lines. 
Frols 7: Let. AB and C be three Lines given, and it 1s. required to 
find a fourth proportional Line. 

Firſt (asin the laſt Problem) make any Angle at Pleaſure, 
as the Angle E F G 3. Then take with your Compaſles the Line 
A, and ſet it fromF.co H; take alſo the Line B, and (ct it 
from Fto I, and draw the Line H.I:: That done, take the 
third Line C, and ſet it upon the Line F G, viz. (always up- 
on the ſame Line where the firſt Line A was placed) from F 
toR3 then by K draw a Parallel to HI, as KL, tout FE 
in L ; So ſhall F L be the fourth Proportional Line required. 
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: To divide'a Line- given. into two. parts, .in proportion' one to © 

R the other, according to two Lines given. | 

Let A Bbea Line given, to be divided into two ſuch parts; Prob. $: 
g that the leſſer may be in proportion to the. greater; As the. 

x Line C, to the Line D. 

. From: the end A draw the Line A.E, making the Angle 

p BAE: then ſet the Line C. from A'toF, and the. Line3D, 

> | fomFtoE, anddraw the Line E B; Laſtly, Byithe Point E 

|| drawaParalleltoE B, as F G, tocut AB, in. G: So ſhall 


AB bedivided in G, as C to D, which was required. 


+ 
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To cut off from a Line given any part 0 parts reqnired. 


. Let inthe laſt Diagram AB bea:Line given, and let it be Prob: 9s 
required to cut off from it 2 parts. 
Firſt, From the end A, draw. the Line AE, making any 

Angle as B A E; then ſet on any five equal parts: from A to E, 
and alſo; two. of the ſame parts: from A to F:;- That done, 5 
draw the Line E'B :then by F draw a Parallel thereunto, to 4 
cut ABinG: Soſhall AGbethe +parts of A B, which was. 
required,. Soo . 
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34 Gronietrical Problems; — | 


To divide aLine in ſuch ſort, as another Line is before mate hs 


Prob. 10+ This Problem differeth not much from the two laſt Problems, 
Draw a Right Line at pleaſure, as the Line O B, which Line 
you ſhall divide into 100 equal parts as exa&ly as you canzthen 
extend your Compaſſes to the Diſtance O B, and deſcribe an q 
Arch in which arch you are to include the deſired Line A; h 
then draw the Line O C,. and you have the Angle COB: : 
which we ſhall hold for a,ground-Rule 3 becauſe the Legs OB 
and O C, containeach ohem 100 or 1000 parts, Which i 
an the Line A, 


\. 'For Example. 


I would have 35 partsof the Line A; (whoſe whole length 
makiug Too: parts; as the Line'O:B doth): - I. number on 'the 
Line Q B.35 parts from © to F5, with this diſtance Tdraw th 
ArchFG. , then-is the ueareſt Diftanice from F td G a Right 
Le, which i&the 35 paits of the LineA. |. 

Likewiſe if it were deſired to have 15 parts of the Line &: 
Then draw from O the Arch E D ; which Diſtance is tbe de- | 
Rired 15-parts of the Line A 3 as the Learned Adriani uw 
| ot 


Geometrical-PÞP:oblems; 


doth teach.. And alſo how to find the Parts of a longer Line, 
than the Line of Meaſure: it (elf is;. it is done after the ſame 
manner > and is of great ufe to a Gunner. 


Uſe. 
This may be of great uſe, if the Gunner be to find the firſt 
Pound Ball in a. lirange-place,. and. the. Weight. uncqual to 
QurS«- | : | - 


Between two Lines given, to find a'mean Proportion: 


Let A and B be two Lines given,between the-which-it is :re- Prob. 11.- 


quired to find a mean Proportion... « 

Join. the Lines A. and B- fo- together, that they make one 
Right Line as CD, being joined together in:the Point E : and 
npon+ the Line: C D- deſcribe: the Semi-circle, vis- CF D; 
Then: upon: the. Point. E,. where the Lines A. and.B being 
jincd together meet,. erec'a Perpendicular to cut the Limb in. 


F, as EF, which: ſhall be-a rean. Proportion between the. 
Lines A.and B required. 


 bxecn the which iis requized to find'a- mean Proportions | 


The: ſame another ways-- 


Again in the ſame Diagram,let the Lines A' and G be gives,, 
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* Geometcical Pzoblemy, * 
Take the Line G, and'lay it down from C to D, and dray 
.C.D:3 whereupon.deſcri? the Semi-circle:C FD : Then take 

the Line A, and ſet-it trom'i to E-3 Then upon the Point.E, 


ere& a Pzrpendicular to cut the Limb in F; Laſtly, Draw 
D F, which ſhall be a mean Proportion between DE and DC, 
or between the Lines A and G required, And if you draw CF, 
-1t ſhall be .a mcan between B and'G, -that is between CE, 


and C D. EN 


To divide a Line given by Extream and Mean Proportion. 


Prob. 12, 
Mean Proportion. 


Let A B bea Line given to be divided by Extream and 


Increaſe AB at lengthto C3 then upon 

. the Point A ere& a Perpendicular as A D, of the length of 
AB: That done, take half A D, or A B, and ſet it from A 
to'E, then with the diſtance E D -make the Arch DG: $ 
ſhall A B be divided'by Extream and Mean Proportion in G, 
and A G is the greater Segment, and G B the leſſer. * | 
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The ſame another way. 


Let HI bea Line given, to 


K divided by Extream and Mean 


—— 


"MI the leſſer. 


H to:M'3- fo ſhall H I bt divid 
portion-in' M:: And H M ſhall 'be- the:greater -Segment, and 


—=.k..-G6de-H K's That done, ſet K 1 


Proportion. -Upon--the end 1, 


-—erect-2 Perpendicular, as I K, of 
-- the length of half the-given Line 


HI; then draw the (ubtendant 


from K to L ; again,ſet H L from 
ed:''by Extream and Mean Pro- 


The 
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"The greater Segment of a Line. divided by. Extream and + 
Mean Proportzon, to find the whole Line. 


| 'Let A B be the greater Segment given,” and the:whole Line Prob 
is required. Increaſe BAtoC; then upon the end B ereta 
Perpendicular of half the length of A B, as B D:, and draw 

the ſubtendant fide AD 3 from which ſubtra& D B, reſts A F: 

That done, ſet AF from AtoC; fo ſhal C B be the whole 

Line required. Fan pads 


13. 


” 


To deſeribe a Circle upon any three Points given, 
not being in a Right Line, 


Let A BC be three | 
Points given. Set one D , 
foot of the Compaſſes =*%..7 
in the middle Point at 


» v. 
B, and open your Com- , Sj 
paſſes to any extention / LE 
that is above one half ' 3 
of the diſtance between JF ERIEES Fo 


B.and the fartheſt of the a> 
other two Points, and | 
with that diſtance draw 

the blind Arches D E 

and F H:: with the fame 

extent ſet one foot in C, 

draw the Arch FH: A- 

gain with the ſamecx- | 
tent, ſetting one foot in \ oy 
the Point A, draw the'ArchD E : then- laying a Ruler to the 


a> 
ND 


 IntexſeRion of theſe Arches, draw the Lines D Gand HG; 


_ which 


Srometrical P2oblems;. 
which will croſs each-other;ia the Point G:: and (there is the 
Centre of the Circle inquired; Where' ſetting one foot cf. 
your: Compaſſes; and-extending the other to any of the three 
Points, you deſcribe the: Arch. of a Circle, which ſhall. paſs 
through the three Points given; and give the whole Circum- 
ference required :: which having, you may find the Diameter, 
by. the 12th Definition. of. Chap. 10..of this Books. 


89:4 Seg- Pete is to be obſerved, That if-any Town, Fort: or Place: 
be Beſteged or .Blpcked up by.an Enemy,and the Enemy ſhoot. 


; Rs ; f ment-or piece. of the-Ball, and layit on apiece of Paper, and 
Bull, ſet there down by the Circumference three Pricks or- Points, 
as A-BC in the Figure following, and thereby,and by.the pre- 
ceding Problem, ſhall find -the Diameter, Centre, and Cir- 
cumference of - the Ball, whereby you may know.the. weight. 


of. that Ball 3 as is deſcribed in pag. 54. 


How to Reduce a Right Line into the Circumference- 
of- a Circles s. * 


Prob..33e The Line given being A By/to be reduced into.a'Circum- 


ference. . 19 


A- SS : =]. os Pa CERT A al E3IG. GT WES Ces DEP THAT: |, « 
The which Line AB, you. ſhall firſt divide into three equal 


parts, aud:of theſe: three Parts you (hall. make an Equilatera! | 
| | Triangk» 


(s 


another as in H, that 


" Triangle CDE : far- 


 Gromntrtea problems: 


Friavgle,as CD E3' 
the half of CDisF, 
and the half of the 
fide DE 1s G35 and 
where they cut one 


is the Centre of the 


ther divide D F into 
halves withthe point 
I; draw then a right - 
Line from the Cen- 
tre H, toI, which is 
HK 3 and divide the 
Line H Linto four e- 
qual parts, of which 
you ſhall add one part unto H I, which ſhall be H K, (which 
15 the ſame fourth part five times ſet) 3 ſet then one foot of 
your Compaſles in the point H, and the other in the point K 
and draw with the ſame diſtance a round Circle, whoſe Cir- 
cumference ſhall be equal to the Line given, viz. the Line A B, 

which was required. 

How to reduce the Circumference of a Circle givens 
into @ Raght Line. 

Let the Circle given 
beAB CD. Divide. 
the ſame Circle in four 
equal parts with the 
two Diameters B C, 
and D L, which cut- 
teth one another at 


% 


Prob. 9 | 6+ 


Right Angles in A; 
divide A C in the 
middle in E, through 
the which draw DI, 
and from I draw a 
Perpendicular - upon 
D L, and divide A B 
in Extream and Mean 


Proportion at F, ( by Problem 2 of this) draw FH, and 
EL. 


parallel _ 


o 
* 
oy 


Geometrical P2oblems, 
parallel to the ame from Bdraw.B G; which cutteth the pro=* 
longed Line DL inG3 ſo15-A'G a. fourth. part of: the. Cir+ 
emer BROTH SINNDS: EN we is. 

The Means Proportion betwixt DL and A G; the fourth 
part of. the-Cixcumference, giveth the fide of a Square equal 
to the. Circle, | | 

From D E ſubtract the half of A'C, there remainett D 
(which is cqual to B.F) and is the fide of a Decagon inſcribed. 
in the Circle. | 

The Diameter of a Circle being given; to find its Proportion : 

| to-the Circumference, or the Reverſe. - 

Pyob, 17, Whenſoever the Circumference of a Circle is. divided into 
The tre 10000 equal parts, then doth the Diameter - thereof :contain 
Ir 3183 of the ſaid parts, faith Adriani Meti.:. But Archimedes. 
Problem j {REWEtA us the eafleſt and fitteſt for our purpoſe 3 :to wit,” That 
of grear  1| the Circumference be divided into 22 equal parts, then the + 
ſe for Diameter-doth- contain ſeven of: the like parts: as is demon-" 


Ganners, . is Fio : WT 
Lath by 52, [trated in this Figure, where you may ſee, that in the Circle , 


in 


'* and Lang, AB C, the Circumference-is-divided into 22 equal parts, aud 


k 


the Diameter A Both contain ſeyen of the ſame parts. . 


IJ 


> 
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How to know the Proportion of 4 true: 
Eortified Iron Gun, 


Y the Demonſtration of the laſt: Problem, you have the 
proportion of a true Fortified Iron Piece, for a true For- 
tified Peece of Ordnance being, of Iron, hath 11 Diameters of 
the Bore about the Breech, meaſuring at the Touch-hole be- 
twixt the Rings ; which to deſcribe 1s thus. 

In the Diagram of the 17th Problzm, the Diameter being 

divided into 7 equalÞarts, as is the Diameter A B then take 
with your Compaſſes one of the fame parts, and fet one foot 
in the Centre, and with the other: draw the Circle E G &; 
then. ſhall the Line E F be the Diametor of the Bore of that 
Pcece of * Ordnance, and the Circle A'C B, the Circumference 
of the Breech of the ſame Peecce at the Touch-hole': where it 
followeth that one 22 part of a well proportioned Peece of + 
Ordnance made of Iron, meaſured about. the Breech, is half 
the Diameter of the Bore of the ſame Pecce 3 the which is 1x 
Diameters of the Bore, asaforeſaid : - And therefore one fide - 
Metal, or the thickneſs of Metal at the Touch-hole 15 14 Dt- - 
ameter of the Bore, as appeareth from G to C, -which is com« - 
pleatly demonſirated by the ſaid Diagram. of the 17th Pro- 
blem: Alſo by the Neck, near the Muſle of the.Gun, are e- - 
ven Diameters of the Bore about 3 which isnear 4 parts of the - 
Diameter in Metal. . 

If you ſhould take the Diameter :of the . Breech of this -7he 2re - 
Peece ſeven times. to be. the length of the Peece,. and allow $6046 
- three of thote parts betwixt the Breech and. the Meeks, or Tru- YO” 

nions,and four of theſe partgghetwixt the Mecks and the Muſle 
of the ſaid Peece, then that WWce hath her true PRyTGs 


A ® a # 


"A Light to 


'*The Reaſon why one Gun muſt have more, 
= and another leſs Powder. 


Thsd there are many Guns that are ſomeſhorter, and ſors 
longer, yet they ought not to be thinner of 'Metal 3 for if they 
be thinner, then they are notable to have their true proportion 
of Powder, either for Proof or Action : Likewiſe know that 
true Fortified Guns, and true Bored Braſs Ordnance, be theix 
Denomination what it will, : ought to have at the leaſt .g Diz- 

; meters of the Bore -abour the Breech, meaſuring at the Touch. 
hole, and at the Meeks 7 -Diameters of the Bore, and 5 Dia- 
: meters about the'Muſle at the Neck.: if they have lefs than is 
above-ſaid, they cannot ſuffer their true proportion of Pows- 
der, cither for Proot or Action : but this you muſt help, by 
what ſhall be fully deſcribed-in its proper place. 
b 
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How 'to Extract the Wind from the Bore of a Peece 
Geometrically, and thereby to know a fit Ball for 
_ the ſame, 


4 good ,Irft, You are to draw the Diameter of the Bore B D, 


ye 's + and that Line you are to divide intotwo cqual halves, as 
a tne > y ; ' 
Fel EB and ED; then you have the Centre E, by which 


Peece of You draw the Circle A D © B : Which being done, with your 
Ordnaxce Compaſſes at the fame extent draw an Arch from the point D, 
#2der four extended to A E C3 then draw the-Chord-Line A LC; keep- 
97M ing ſtillyour Compaſſes at the ſame extent, meaſure from A 
to D, then to C, andſo to O : then extend your Compaſſes 

from D to O, and draw the Arch-O N, which cutteth the 
Diameter in F: then divide the Line F B into three equal 

parts, and take one of theſe parts and place under the Centre 

E 1n H, extend your Compaſſes from H to D, and draw the 

Circle, whoſe Diameter is D ys is the Ball fitting for 

Eb 4 OS: ſuch 


fiek ka Peece, a you are to 55 lth that G B is the Height 
of: the Wind cf. ma Peece.. 


Obſervation.: 


And though this former Demonſiration be approved by ma=- 
ny Gunners, yet I find it by my Obſervation, better to demons. 
trate the. Wind of a Peece, as.in the Figure following. - 


Firſt, Draw the Diameter B A, which being divided into - | | 
wo equal parts at C, extend-your Compaſſes from C to A «1 
or B, anddraw.the Circle 14.2. 4+.5, Which here repre- - ; 
ſents the Bore of the Peece : Keeping your Compaſſes at. the 
Ilune: extention, place one. foot..in.. A, and draw the Arch 

1,0 Xf<4 : 


"144 the Art of Gunne 
© Arruewdyte.2, C, X; then drawing 'the- Chord- 

 _ *Bxrr4# the the Semi-diameter of the Bore inta.two equal parts ; then you 
_ o a 4. are to extend.your Compaſles to the diſtance AD, or DC; 
nance, and So fixing one foot of .your Compaſſes in A, you are to mea- 
thereby to find ſure five of. theſe Dimenſions about the. Circle, as you ſee them 
þ-r true Ball. "Qeſcribed;' + 2+ 3. 4+ 5 > then you mult extend your Compaſle 
'from-A to 5, and draw the Arch 5, Q , whereof A is the 
- Centre3-,then you muſt divide the diſtance. O B into two equal 
__ parts, and take one of theſe:parts, and ſet it upon the Diame- 
}_ *terþtlow C in the point E 3 then you are to.extend your 
/ . Compaſſes from E to A, keeping one foot in E, draw the 
- Circle, whoſe Diameteris AE O: and js a Ball fit.for ſuch a 

Peece as hath for Diameter A C B., | 


Nee On I ys * 
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The ſame by Calculation. 


In the following Diagram A B, the height of the Bore of 

a Peece being given, to tind the Diameter ot the Ball AO, 
Firſt, Take the Semi-Radius AL, and ſet it off in the Cir- 
cumference from A towards B five times,as you ſee here mar- 
ked with 1. 2-3. 4, G3 Or 1. 243. 4+ Q: then extend your 
Compaſſes from A to G, and draw the Arch GO Q, fois 
A © the Diameter of the Ball, and B © the Wind. 
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Now to find this by Caleula 


- 
of 0 


by - #5 . RE. a J F _ . 
Y ” 4 =-— #F ol » wy - 
- - * os , ? FT 
4 by 


tion; Eirſt conſider that AG: 


n; 


or A.Q is equalto A O; and A.1equalto AL;. then AL 
being. the Semi-Radius. 5000d, is- equal. to- the. Chord A x, 
withal conſidering that the Chord of. an Arch is equal to don-.. 
te the Sine of. half. that Arch 3- Now then 250co the half of 
AL is the Sine A E, which: in the Table of. Natural Sines, . 
giveth 14* 257; for the Arch AE, the double whereof giveth. 
28, 59), for the quantity of. the Arch A r, which being quin- 

tup'ed, or multiplied by 5, giveth 144" 50” for the Arch A G. 


or: A 


Q-, fo that. the Arch GBQ is 70* 20 :: The Angle 


A.CG, may be. meaſured: with a Line. of Chords from the 
Pline. Scale to be 144* 5&/. The Chord whereof. A G, is. 
equal'to twice the Sine of 72" 257, viz. 953273. the double: 
whereof. is 190654, which- 1s equal to the height of. the Ball, 
in compariſon ta the Bore A. B, 200000, twice the Radius, or. 
the.whole Diameter... 
In Proportion, as Double is to Double, fo is Single to Sin-. 
ple: Therefore as 190654 is unto the Diameter 20ccoo, fo is. 
the half thereof 95327, the Sine of 72: 25” unto the Radius; 
Ifay then, if the height of- the Bore. of- any Pecce of. Ord- . 
nance be divided into 100000 parts;. then the Diameter of the 
Ball is for. the ſame tece 95327, of the. ſame parts 3 and the 
Wind is the Differente,: which is 4673 parts, ſo that the Bore., 
will be about 21+ times the height of the Wind. . 


IF the Height of the Bore be given, 0 find the - 
Diameter of the Ball... 


The Proportion is : As the Radius is tothe Height of the - 
Bore given : . So is the Sine of 72" 257,” unto the Diameter of.. 
the. Ball. required. . 


Or, if the Diameter of the Ball be given to find ' 
"the Bore +. Say then,. 


As the. Sine of. 92? 25 'is in Proportion to- the Diameter of 
the. Ball : So is the Radius to the Height of Gp . 


Example : 
4 


en. oe 
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Tnandle To 8 


, 'T have an Tron Ball whoſe Diameter 'is four Inches, and 
* weigheth.9 is Engliſh Weight, and I defire ro know what 
| height the Bore of the Peece will be, which this Ball ſhall fit, 
5 the Wind duly extracted. | 


Sine of | 
72% 25" Inches Radius ® 
| 95327 4 100000 

4 
499000 


"TW" DG 9. 
381308 


I Anſwer, The Height of the Bore 'of ſuch'a Peece of 'Ord- 
Nance 15 4 Inches and 7 part fre. 


Example 2: 

T have a Gun whoſe Bore is 6 Inches Diameter, and I would - _ [ 3 
know what Diameter muſt the Ball have, that will fit ſuch I 
Peece, the Wind duly extracted, os 

| Sine of / Ml 

Radius Inches + * 72* 25/ 4 

11 000Ct 6 95327 Pa NJ 
9171962 


Bn Diameter of the Bal! that will fic ſuch a 
| Weece, mult be 5 Inches, and x +7. paxts of an Inch. And foof 
otners. 


13 Another 


"A Light to 


Another way 10 Extrafl the Wind of a Gut, as. well. 
| Geometrically as by Calculation. 
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The Height of the Bore of any Peece of Ordnance being 
given, as the Bore AR or GM ( in the preceding Diagram ) 
t find the: Diameter of the Ball: Firſt, With 60” of the 
Line of. Chords, I draw the Circle DEF then with 72” of: 
the ſame Line, I draw the Arches E O and O F, which doth. 
meet in the Point O: From O through the CeantreP, I draw 
the Diameter K A : then from the Centre P, I draw Right 
Lines through the Points E and F, which doth cut the Circle 
AKin Band C, and the Circle GM in HandTI: SothatBC 
3572” of the Circle KA, and HI is 72? of the Circle G M, 
as wellas'E F is of the Circle DE F ; then extendthe Com- 
paſſes from A to B, ſetting one foot in A, with the other draw 
the Arch BLC; fois AL the Diameter of' a Ball for the 
Bore AK: Or from G to H, ſctting one foot in G, with the 
other draw the Arch H NI; fois G Nithe Diameter of 'a Ball 
for the Bore G M: Or otherwiſe, not having a Line of 
Chords to meaſure 72*, upon the Circumference of the Bore 
given ; As here in the-Bose A R, divide the Circumference of 
the Bore into five equal parts, as BC SAR, andevery one of 
theſe parts (hall be 72 Degrees. 

Now to Calculate this Arithmetically 3 the Chord A Bbe-- 
ing equal to A L containeth 144", or twice 72" the Sine of 
12*, is 95105, the double whereof is 190210, for the Chord - 
AB or. AL, which hath ſach proportion to the height of the 
Bore A K 200000, as.the Diameter of the Ball is-co the Bore: 
Lfay.then, the Bore being 2000co, and the Diameter of the 
| Ball 190210, the one being ſubtracted from the other, the. 
Difference is 9790, which is the height of the Wind: And: 
if you divide the Diameter of the Bore 200000, by the height 
of the Wind 9790, the Quotient -will give the Wind to ba: 
ſomewhat leſs than the 20% part of the Bore. - | 


The:-Diameter of the Boxe ———.—-—— 200000 : 
;\The Diameter of the Ball.—- ——— 190210 
The Difference is the Wind. - ——_— 0799, 


979% 


the Art of Gunnery; 49 1 


; N A L f | 
5 Light to 


8799200960 inks | "el 
"Y 19580*\ The Quotient giveth 29 _4: 

"42000 Times, ſo that it is leſs than 
20 -- Tunes 


Wa © «a —=® a 


As the Chord of :144”, viz. 190210, is in Proportion to 
- the Diameter 200000; 'So is the half thereof the Sine of 
72*, viz, 95105, unto the Radius 10000. | 


The Diameter of a Bore being given, to find the Ball. 
Hence it followeth, That as the Radius is in Proportion 


to the Diameter of the Bore ; So is the' Sine of 7p2* oo! to 
the Diameter of. the Ball. 


.Or if the Diameter of .a Ball were given to find the Bore, 


Then ſhould the Proportion be, as the Sine of 72 007, 
viz. 95105 is-unto the Diameter of the Ball ; So is the Radi- 
us 100000 unto the Height of the Bore. 


Example 1. 


There is a Gun whoſe Bore is 7 Inches Diameter, I wonld 
know whac Diameter mult the Ball have, that will fit fach a 
Peece, the Wind duly extracted. 


| 'Sine of 

Radius Inches 72% oof 
1] ©0000 PE 95105 
« y 7 
6165735 


I Anſwer, The Diameter-of the Ball that will fat ſuch a 
Beece, muſt be 6 Inches and +-;-5 parts of an Inch. 


Example 


_—_ , 2.4 eerie toes Ll nd ee Rath As ot. NE "IG A PE a; bs > ihe on es Cordon "i de torr I be RIS 
<4 als, 4 ts of : T3 2 AS » Sp a— rs * 4 x q f _ — * ons — , ES” X <» 4 **.+ & 7 IA "7 « May * Y T7 £3 
. '# . 1 | hy 'E MY % 3 as , "7; - + Ry. ay Y o . a SS on BE GH NV « a 34'S: > kh, 5 LON, 
wo J -5 p - - = ” <a > OG. o SEE = 
. Py : =” '% on 4 , << : A » we 
* PR -” ». : . 0 &: : . Ws p 
7.% 4 43 by ; S-- \ YL : F 
4 - , 4» 4 ” < by b7 
g . Ly . | 1 %. Ka = *I 
; Q þ . : " * 3"? 
" - . v ” «Hp 
+. - : ” k . ® "HF 
Y 4 * 
£:ts Fw ' q f , . . 'Þ Ve - 
£ Rſs D 
Fa 4 4 » a 2 ; 3: BN 
A . 2 . 
& 
df 
F 
#.% 
* & a 2 
. , * 


Example 2.. 


There is an Iron Ball- whoſe Diamieter is 6 Inches, and 
mwigheth 30 1þ 6 Ounces, Engliſh Weight : Idefire to know 
what hetght the Bore of a Peece will be, . which this Ball ſhall 
ft, the Wind duly extracted... 


fine of 105\ 600000 / 6, 
120 Inches Radius bal " FrradzoC : 
95105 6, 100000 coins 
y 6 293700 
i  —_ 255315 
69000909 > - Bm tern 
8305, 
T Anſwer, The Height of the Bore of ſuch a Peece of Ord- 
1 nance will be 6 Inches and +} parts of an Inch.. And lo of. 
others. - | | 
| Obſervations | 


The Diameter of the Pecce ACB. is 4 Inches very near, . 
which is the Diameter of a. Ball of 95 1b Scots weight. - 

And the Diameter of the Ball which is AE O 4 laches, is 
$1þ Scots weight. . Now the aforeſaid ' Diameter ACB of 
. 4 Inches, 15 the Diameter. of a Ball of 103th Engliſh 

weight. - - 

And likewiſe the Diameter AE O, of 4 Inches, is the Dia-+ 

meter of a .Ball of 9 i Engliſh weight. - 

So that the Difference between Scots and Engiſh weight is There 5 4 
| $8.i5t095 that is to ſay, That 8.t6 Scots maketh 9 th Pference | 
_V OO... 

| For the firſt Demonſtration, the Diameter D B is 3 < In- Engliſh | 

ches; which is- near the Diameter of a Ball of 5 RIFEAS. Scots wWerght, as « 
weight, And near the Diameter of a Ball of 7 *= th Engliſh $4510 9. - 
weight - And the Diameter: DHG is 3 + Inches,. which is 

the Diameter of 'aBall of 5 th's 4 Ounces very near of- Scots + 

weight. And the Diameter of 3 + Inches, is near 6 th Eng- - 

lIſh+ weight, not- following the. Tables of Mr.: Smith;” nor. 

any other that I have ſeen as yet ſet forth 3-> As I intend to De- - 
monſirate in its due place. . | 


I | | Objetions S 


Objetlion. SOIT 0 4 


*#; 


This Geometrical Deſcription may be ſaid by ſome, That: 
they know better 3 for Mr. Hexham hath deciphered the Bore 


bs of Ginhery: 
6. A the Peece, 2s the « Ball in another manner ; Therefore T 
TH will Demonſtrate the Way that . Mr. Hexam takes to extract 


the Wind of a TR and thereby to find the true Ball, 


Examples, 


Take the juſt Diameter of the Bore of your Peece, which 
you divide into two equal parts, and draw the Circle A B E > 
then the Compaſles at the ſame ſtation, you place one foot in 

A, andanotherin B, 'and draw the Croſs Arches ACB: 
From C draw a Line through the Centre D to E, and then. 
draw the Line A E : then place one foot of your Compaſſes 
in E, and draw the Arch A B: then place one foot of your 
Compaſſes in the Centre D, and extend the other to the Arch 
F, ſodraw the Circle F G ; which he faith is the way to 
find a true Ball. 


Anſwer to the Objettion- 


Here you have the Demonſtration of Mr. Henry Hexham, 
where you fee a groſs miſtake 3 For as he ſuppoſeth EG, or ER 
to be the true Ball : And I find I Eis the true Ball for that 
Peece, and have wrought this as you have it in Folio 28. 
Wherefore I leave the Ingenious Gunner to judg, which of 
theſe Experiments are the befl and trueſt, 
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CHAP. XIV. 


The Demonſtration of the Cannon- Bore, and of all othep 
Peeces of Ordnance to the Rabinet, by Letters : 
"As alſo the Geometrical Extraiting or Deducing of 
the Wind. or Vent of thoſe Peeces, whereby you may 
know the exatt Diameter of the true Ball fitting 

- thoſe Peeces, 

Weight of Ball, 

W A is the Bore of the Cannon-Royal 3- the diſtance | 1þ | t | 


betwixt Aand. B, is the. true Vent or Wind, that 
ought to be betwixt the Ball B, and the Bore A— | 64 | 72. 


WC is the Bore of the Cannon-Ordinary 3 the 
Diſtance C D is the Wind'z and D the Height 
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n+ of the Ball ————————————]4]|54 
ſt ; WE is the Bore of the French-Cannon 3 EF the | 
4g Wind 3 F the Diameter of the Ball - —a |36]40; 


W G. is the Bore of the Demi-Cannon Royal 
GH the Wind 3 H the Diameter of the Ball — | 3o | 333. 


WI is the Bore of the Demi-Cannon Ordinary 3 
I K the Wind: 3 K the Diameter of the Ball — | 24 | 27 


W L is the Bore of the Culvering, or Demi-French | 
_ Cannon; LM the Wind 3 and M the Diameter | 
of the Bore ——— DTCC 15 20 ; 


W N is the Bore of the Quarter-Cannon Ordina- 
ry > NO: the Wind; and O: the Diameter of 


/ 


the Ball mmm Cots [12 | 13- 

| 

WP is the Bore of the Demi-culveringz P Q the 
Wind. and Q the Diameter of the Ball 8] 9 


W R. is the Bore of a large Sacker;. RS the Wind 3 | | 
and S the Diameter of the Ball —————— } 616 4 


$—_ 


W T is the Bore of a Sackerz V T the Wind 3 and t6 | 
'  V the Height of the Ball ——- ——] 5|5 
W X is the Bore of a Minion; X Y the Wind; and{ | 

Y the Height of the Ball ————— — —| 3} 3} 
W Z is the Bore of a Fauconz Z X the Wind 3 and | 

X the Height of the Bll —————— — — —-| 2]2; 
W — is the Bore of a Rabinet; = © the Wind; 

and © the Height of the Ball ——————] 1 1 


F: 
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VI 


the Art of Gunnecy; * Is "AY 


Note : In the Column next your left hand you have the Scots 
Weight of the Ball 3 and in the Column next your right 
hand you have the Engliſh Weight of the ſame. 


The Ancient and Later Rules given for Gunners, to give Powder 
zo great Ordnance of all ſorts, that are drawn on Carriages. 


In Ancient times it is ſaid, That the great Chamber'd-Guns, According 
that ſhot Stone-Ball, had for their ordinary one pound of *2 **, «+- 
Powder to three pound and halt,or at moſt four pound weight "tao 
of their Ball. This was certainly the firſt Invention of Guns 3 rims, the 
and in regard they could not caſt Iron, they made their Guns, !-44:7g of 
as Coopers do Cask, with Staves of Iron and Hoopes. Like. ©97* 
wiſe that thoſe Guns that ſhot Iron-Ball, moſt have to every : 
three pound of*Iron-Ball, one pound of Powder; and this 
they held for a general Rule, not examining the Fortification 
of their Peeces- Now at this time Powder was made of all 
the three Ingredients equal, and therefore could not be ſtrong, 

But afterward it was found, that all ſort of Field-Ordnance, 
not being Chamber'd, but true Bored, ſhould beloaded in this 
manner, (to wit) The Gunner ſhall take the Diameter of the 
Ball, or the Diameter of the Bore of the Peece with a pair of 
Compaſſes 3 and this Diameter three times the Gunner muſt 
ſet off upon his Gun from the Touch-hole toward the Muſſel ; 
which diſtance being tiI'd with Powder, then, faid they, One 
pound of Powder was allowed to two pound of Ball : this 
was the Rule of the Primitive Gunners. But now in our 
time Powder is fo variouſly made, and the difference is ſuch, 
that it is hardly poſſible to the beſt Judgment, to give a true 
Rule what Powder is ſufficient either for Proof or Action 
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| and therefore the Gunner ought to try his Powder before he 
Joad his Peece for it is beyond all queſtion, that if the Powe 
der be decayed, there muſt be more of it uſed than of freſh! 
dry Powder : but if Powder be of his Majeſtics Tower-Proof,? 
as I am informed, that then the Gunner need not take near {o/ 
much Powder to ſhoot among a party of Men, not being at ai 
great diſtance, as the Peece would crave to batter a Fortiticatis 
on, or Wall, or Gate, or Ship. ; 
But becauſe the young Gunner, that is not yet experimen=. 
ted in his Practice, may be taught how he ſhall load all man«.' 
ner of Guns 3 and that it is to be underſtood, that ordinarily? 
thoſe that will be called Gunners, though not known in the- 
Art, uſe to load their Guns with halt the weight of the Ball: 
of Powder 3 this they hold for a | ge Rule to all Guns, } 
which Rule is not to be ſighted on ſome occaſions, with true- ! 
Bored, true-Fortified Ordnance, (yet it may be ſaid, they. 
have this by Tradition ) to hold this Rule, without adding to-! 
reinforced Ordnance, or deducting from thoſe that are leſſencd:? 
of Metal; ſo that by this they not having any other Rule diſco- | 
ver their own nakedne(s or emptineſs of Art, for I am per- 
ſwaded that no experienced Gunner, but will hold that the 
Gunner ought to ſearch, try, and find the Nature and Fortifi«./ 
cation of a Gun or Guns, betore he do hold himſelf obliged to - 
give a Gun Powder, and thereby to prove a true Charge of 
Powder for the ſame. | 7 


CHEAP: XV. 


The Reaſons why I give Guns Powder according 
to their Fortifications, 


= Heſe firft Rules were derived from the weight of Ball; but * 

- fincethe Rules were made from the weight of the Peece ; : 

for they held generally. that four ounces of Pouder was ſuffici-- : 
ent for the Gunner to give a Braſs Gun, to every hundred? 
weight for Service 3 and three ounces to every. hundred weight? 
of Iron Guns.. Neither this nor the other being right, for I 
kave ſeen. Trumpet-bored, Iron Guns of. 1200 weight, __ 3 
CO - 


— Iz; 
 — b 


pm — _ 


This is the true Geometrical Demon/tratton of the Bores of ' Ordinance , with the hezgth of their Ball ' from - Fo 200 werght, And 
the true Wind which ought. to be betwixt the Diameter of the Bore and the Diameter of the Ball . Likewgyes of the Enghi/h - - 
werght of the Ball, from 1 2-0 72 tÞ Ind their Wind betwnxt, the Diameter of the Ball, and the Diameter of the Bore . 

This doth not hold with the Generall Rule that a 20 part of the Diameter of the Ball rs the nd for all Guns 

But of all Ball were Caft or Turned to a true Roundue/s, then though they did only fit to goe home, the lf? wind the better. 


the Art of Guiinery: * 


'4 End not have half the alowed Powder that either of theſe 
- lles did allow of. And likewiſe I read the Cauſe of the death 
of King Fames the ſecond of Scotland, was by the breaking of 
| pgreat Gun at the Siege of Rosbrugh. 

' For theſe and the following Reaſons, I do not hold with 
that common received Rule, than which many Gunners know- 3 
no better, but to give Ordnance Powder by the weight of the WW 
Gun. Forif there be a Peece of Ordnance of Iron weighing, 8 
1600 pound weight, likewiſe. there is another Peece of the 
fame Bore, and of the ſame weight: Now by the Rule of 
weight 1t muſt have the ike Powder. 

But will you conſider, for your InftruRion, this. Peece is Grea? 
ſonger, and having no more Metal in her than theother, of ng ferraf 
neceſſity ſhe muſt be thinner of Metal ; for what ſhe hath of Grved _ 
the length, ſhe muſt want of her thicknels, the Bore being 24ving 
both of one denomination ; and- fince ſhe is thinner, it fol- G»5Pow-- 
bweth ſhe muſt not have ſo much Powder as the other. _ 

Likewiſe if by the Weight of Guns they ſhould: have their ThatGuns: 
Powder, why then-do not Founders, where they now make 9243 70 6e- 
them eight tout long, do not make them ten foot ?: for it is 7” 37 
known to the World, that a Peece of ten foot long will ſhoot lexgrh 
farther than a Peece of eight foot long,. but not without equal hor For-- 
Powder : Wherefore it is to be conſidered, they muſt be both 7:ficarion.. 
of one Fortification3 and being alike in ſtrength, the longeſt 
of the two ought to ſhoot fartheſt, becauſe more of her Pow-- 
der is ſpent in Fire before ſhe deliver her Ball. 


Oneſtion. 


But ſome may demand what I mean by Fortified Ordnance ?- 


Anſwer, 


For their Fortification, know that there are Ordnance of Cricr35+- 
{veral Fortifications, as 1s before ſhown in pag. 41. where it goody K.4 -” 
is ſufficient to be underſtood 3. and therefore I ſet the Tables ranght he 
- of their Powder here, by their proportions and ſhape, and came be." 
- fſhew how. to underſtand the” Fortifications of: Guns, and p#rfe#.. 

-alſo what Powder ought to be given to Guns according to 

im Fortifications ; As firſt you fee the Geometrical Demon- 
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ration of Archimedes's Proportion in pag-40, how fitly tha 
doth give the true Proportion of all true Bored and true Forti« 
fied Iron Ordnance. | 
Now to be capable of the ſame Proportion Arithmetically, 
the Proportion is, as 22 the Circumference is unto 7 the Diz. 
meter : So muſt 11 the number of times which the Diametes 
of the Bore meaſured about her Breech be,to a number ſought 
for ; which by the Work I find to be 3-5 Diameters of the 
Bore, which this Peece is of Diameter at the Touch-hole. 


22 7 IT 
FF 22(71(33=5 
_ 7 
T1 __ 


II 
Cometh 3 and {4 which is equal to £. 


' Rules to findthe thickneſs of a True- Bored Gun in one ſide 
Metal, by all the Diameter. 


Whilſt the Bore it ſclf is one of the Diameters, that being 


deduced fram 3 4, reſts 2 5, whereby 1 + is the thickneſs of 
that Peece in one fide Metalz and becauſe theſe be the Ord- 
nance of Iron, by which the Ground-Rule may be and ordi- 
narily is laid down, to give Guns their Powder of other For- 
titications 3 for you mult know that there are ſome leſſened, as 


S617 


thinner Fortified, and fo cannot have the ſame proportion of 


Powder, though they ſhoot one and the ſame Ball : Likewiſe 
there are reinforc'd or thicker Ordnance at the charged Cyllin- 
der, which ſhoot the ſame Ball, and muſt have more Powder: 
The true So you may ſee that the Iron Peece is 11 Diameters of the 
"7991-9 Boe about the Breech, 9 Diameters at the Trunions, and 7 at 
of 4 true 
Bared, and the Neck. 
pre For- Likewiſe the Braſs Peece 1s no thicker at the Charged Cy- 
rfes inder, than the Iron Peece is at the Trunions, yet ſhoots the 


Feece 9) (ame Ball, and muſt have the ſame Powder her Proportion 


Ordnance. , a, 
459 Diameters of the Bore about the Breech, 7 about the 


Ears, and 5 about the Neck, 


Seeing 


Seeing you have the Proportion of theſe true Fortified Ord- 
mance > now it followeth of neceſlity that the Powder of all 
fach Ordnance ſhould be known : And as writing at length 
would be tedious, thereforc I have Calculated Tables both: 
's for Proof and Action, not denominating the Names or 
Weight of theſe Ordnance. 


: But thus fortified with 1 1 Diameters of the Bore abont the : "hl -q 
i Breeech, if Iron, Ordnance ſhooting from one pound. Ball'te: 


48 pound. | 

Alfo the ſame Tables will ſerve for Braſs Ordnance, being 
Fortified with g Diameters of the Bore about the Breech, by 
what name ſoever you detine them, ſhooting from: one pound 
Ball, to 48 pound: Ball. 


The Weight of the Ball and Fortification of Orduance, are 
true Rules to. give Guns their Powder. 


Hereby it 1s clear, That we are not to examine the Weight 

of Ordnance, and thereby to give them Powder . but inſpe- 

 Rlion 15 to be had tothe Fortification of all ſorts of Ordnance) 

as allo to their Weight of Ball: To find the Ball fitting a 

: Peece, by extracting the Wind Geometrically, whereby you 

f may have the true Diameter of the Pezce, and by the Diameter 

you may find the Weight of the Ball, as ſhall be ſhown at 

large in its place, in Tables, Scale, or Height-Rule, and alſo. 
Arithmetically. | 

But in regard there hath never any pains been taken for re- 

eulating the true Powder for Ordnance, I have therefore ſet 

| down theſe Tables following for Powder, for Proof. and Act» 

| on of true- Bored-and true Fortified Ordnance. 
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Table for Proof: Powder, for True- 
Bored and True: Fortified Ord-| 
" nance, either of Braſs or Irons 
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P 
I O09 
2-00 
3 ©0 
4. © 
5 ooſ[21 
6 OO 
7 00 
8 00 
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9 08 
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Io 08 
IO 14 


27118 0©0 


29119 ©5 
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24 10 
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26. 00 
26. 1© 
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29 O05 
20 OO 
30 1O 
3 05 
32 OO 
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In this Table you have the weight 


A Scale you have for Powder, both for Engliſh and Scots true-Bored 
true-Fortifed Ordnance, Braſs or Iron, tor Service, on the Quadrant- 
Rule, 


of Ball, in the firſt, thud, and hfth 
Columns, and is marked with the 
Letter Bz and in the ſecond, 
fourth, and fixth Columns, the 
Powder to prove theſe Guns,which 
15 marked with the Letter P, being 

- true- Bored and Fortified, Braſs 9, 
and Iron 11 Diametcrs of the Bore 
about the'Breech. 


Table for Aion, of True-Bored and 
True: Fortified Ordnance, either of 
Braſs or Irons 


In this Table you have the weight 
of Ball, in the firſt, third, and fifth 
Columns, marked with the Letter. 
B,z and in the {econd, fourth, and 
ſixth Columns, being marked with 
the Letter P, the Powder for Aci- 
on, for the Guns being Fortified as 
before-f{aid, either Braſs or Iron. 
The Proportion you tind in the 
| Copper print, N* 1 and N? 2. 
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Having fhown the Proportion of theſe Ordnance, and their 


- due Powder, both for Proof and Action, it is now neceſſary 


to know the Proportion of their Ladles,Rammers, and Sponge 
heads: 1 - , Ro, 

Firſt, Know that all true-Fortified Ordnance have not one 
Proportion of Powder, as you may ſee by the foregoing Ta- 
bles 3 neither muſt their Ladles be-of equal length or breadth 
according to thelr Bore, | | | 

To make this the more clear, know that the Powder doth a Wes 
not lie1n one proportioned length in every true-Bored, true- / wha S 
Fortified Peece 3 For thoſe that ſhoot from one. pound Ball to /»ppoſca. 
eight pound, the Powder lieth three Diameters of the Ball in 
length in a Cartradge, made on a Mold of the. Diatneter of 
the Ball. —— | 

The names of theſe Ordnance are. theſe; a Baſe, a Fauco- N45 of 
net, a Faucon, a Minion, a Saker, and a Demi-calvering. Tn 

Likewiſe for theſe Ordnance that-ſhoot from. eight pound 7roportion 
Ball to eighteen pound, -thc -Powder lyeth about two Diame- dhe provars > 
ters and a half long in a Cartradge; made on the Diameter of of ea 
the Ball 3 their namesare Demi-Culyering, Quarter-Cannon, 
Culvering, or French Demi-Cannon. Ree arty Sire 

*And for theſe true-Bored,true-Fortified Ordnance, that ſhoot 2r9p97teo: 

from 18 i6 Ball to 4.8 | 16, the Powder lyeth two Diamies of Powder 


and names 


ters and a quarter long in a Cartradge, made on'a Mold of the of Ord. 


Diameter of the Ball: The names of theſe Ordnance, are nare. 
Culvering, or French Dcmi-Cannon, Demi-Cannon Ordi- 
nary, Demi-Cannon Royal, -French- Cannon, and. Cannon- 
Ordinary 3 and other names they have, as Bazalisks, ec; 


+- By what is before taught, you may; know that the Ladles 


of Ordinance, though of one Fortitication, ought not to be 
of one Proportion. | CI, Ws | 
You mult make the Ladles for ſmall Ordnance, viz. from Proportror 
one pound to cight, : of three - Diameters of the Ball in 7 £44**- 
length, with as much as will nail it on the Ladle-head;and the 
breadth of thoſe Ladles ought to be of .1.5, one Diameter and 
five ſixth: parts of the Ball; this Ladle nailed ona woaden head 
made of purpoſe, three fills thereof of Powder will ſerve for 
Proof,and 2 fills of Powder will ſerve forA&ion to theſe Guns, 
' And the Ladles for true-Bored, true-Fortified Ordnance, 
ſhooting trom $ iþ Ball to 18, __ to be two Diameters 
VERY. and 


62 


A Light fo | 


and a half of the Ball long, with as much as will nail it on 
the Rammer-head 3 and the Breadth of theſe Ladles, one and 
five ſixth parts of the Diameter of the Ball: Three of theſe 
Ladles full cf Powder will ſerve for Proof, and two full of 
Powder will ſerve for Action. 

AM thoſe Ladles for true- Bored, true-Fortified Ordnance, 
that ſhoot from 18, tb Ball to 48 fþ, or 64 tb, ought to be 
two Diameters of the Ball long, and one and five fixth parts 
of the Diameter of the Ball broad : Three of theſe Ladles full 
of Powder will ſerve for Proof, and two full of Powder will 
ferve for Actions. 
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CHAP. XVL 


a ———— 


he 


A S there are true-Bored, true-Fortified Ordnance both of 
'"% Braſs and Iron ;, that is to ſay, 11 Iron, and 9 Braſs: So 
there are true-Bored Fron Ordnance of 10 Diameters of the 
Bore in the Breech, and Braſs of $ Diameters of the Bore 
about the Breech.. | 
' And becauſe 'T know that ſome Gurners are not acquainted 
with Arithmetick, (for I have been at Sea with a Gunner that 
could not read) and fo ſuch Men not being able to Calculate 
the Powder of any Guns : Therefore for the publick good of 
all, I have taken the pains to Calculate Tables for their helpz 
theſe Tables ſerve for Iron of 10 Diameters of the Breech, and 
may ' well ſerve for Brafs of $'of the Breech, as the Figures 
hereby ſheweth 3 For the Tron Gun is ro Diameters of the Bord 
about the Breech, $ += at the Ears, and 6 + at the Neck. 
The Braſs Peece is 8. Diameters of the Bore about the 
Breech, 6 + at the Ears, and 4 ;< at the Muſle :: And their 
Diameters are wrought by the Rule of Archimedes; that is to 
fay, As 22 is to7, fois 10, 853; 6:4, or 8:2, 654, 4:5, 


_ totheir Diameters : As you have it clearly demonſirated in its 


proper place 3 For by their Fortifications they are to have theiz. 
Powder, as the Tablcs following ſheweth.. 


Mm es a was 


the Art of Gunnery, & _ 


This Table ſheweth Proof-Powder for | This Table ſheweth Powder for Atti- 
Iron Ordnance of 10 Diame-| on for Iron Ordnance of 10 Dia- 
ters of the Bore, and for Braſs | meters of th: Bore about the Breech, 
of $ +4 Diameters of the Bore| and for Braſs of $ Diameters about 
about the Breech, | the Breeeh. 


| 


P.-jB[ £48 £ 


By : B[P BP (B| P 
E o 12117] 8 1313z3]16 o$] 1| © 7:\17] 5 1243133}11 02 
2 1 o8|18| 9 oofz4/t7 oo] 2| o 12ji8| s ocfzqhi o7 
312 o4llg| 9 o8[z35j17 o8| 3| 1 ogltg| 6 53j35|11 12 
4' 3 ooſzoſio oofz6118 oo| 4| 1 1220} 6 roij36j12 ol 
5, 3 12P4ijlo o8j37/18 oB| 5| 2 o4ſz1| 6 155137112 O6 
5 4 042211 oof38|1g oo| 6| 2 1022] 7 0538|12 11} 
| 75 03[23|11 083919 0o8| y| 3 ozſzz| 7 1043913 02 
| $ 6 ooſz4|i2 oolgolzo oof 8.3 ofj24| 7 15%qo[r3 - 07 
| 10. 7 o2ſ26|13 oo'q42/21 oo[10| 4 1:26] $ 1042114 Or 


[27] 9. 00/43]14 06 | 
2128] 9. 05144414 11 


3 

| | F 
11 7 oB8[27]13 0843/21 08[11] 4 
| 7 1428|14. 00'44/22 00 | 12] 4 


OWL 
| {- 
W 


— — 


13) 8 02j29[14' 08/4522 0813] 4 12:29] 9 1024515 00 
14 8 os6|zo[i5 00.4623 Oo[144 5 1430110 0146115 O5 
15, 8 OS[z11l5 08 47.23 O8|15] 5 53131110 0647115 10 
16 8 10/32 16 004824 oo} 6 5 8:132119 1048}; 


I6 '©0 | 


ſ 


The Proportion you have in the Copper Plates, N? 3 and 4 


. 


In the laſt preceding Tables, the firſt Table or the Table 
next your left hand, ſheweth the weight of the Ball, in the 
firſt, third, and fifth Columns, and is marked with the Let- 
> terB; in the ſecond, fourth, and fixth Columns, you have 
7 Y the Powder to proye theſe Guns, which are marked with the 
Letter P 3 being true-Bored and Fortified as before-ſaid. 

In the right hand Fable you have the Weight of the Ball. - 
in the firſi, third, and fifth Columns, marked with the Let- 
ter B z and in the ſecond, fourth, and fixth Columns, bcing 
Y marked with the Letter P, the Powder for Action for the 

Guns, being Fortified as before-ſaid, cither of Braſs or Iron, 


L 2 Now 


——_ 
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A Light to 


Now there.are Ordnance of Iron Fortihed with 9 Diame-- 


ters of the Bore about the Breech, and Braſs of 7 about + 


And. in regard I have feen divers miftakes about-giving them 
Powder, even of Men profefſing great Knowledg without 
Reaſon 3 Therefore F will here deſcribe theſe Tables following, 


to give them their due 'Powder. 
Iron, and 7 of Braſs, youſſhall hardly find a true-Bored Pecce 


of Ordance. z ,The Iron Ordnance being 9 Diameters of the: 
Bore about the Breech, 7 at the Frunions, and 5 ++ at the, 


| Muſle or Neck 3 The Braſs Ordnance of 7 Diameters of the: 
Bore at the Breech, 5, +# about the Trunions, and 4 +-: at the: 


Neck. 


This Table is the Proof for Tron Ord- | 


" nance of 9..Diamet- 7n the Breech, 


and Braſs of 7. 
Ag P | B P |B P 

1] 0: 843]17]| 6+ 06133j12 oo 
2] 1 1-118] 6+ 09/34/12 o6 
- 3] 1 103j19].6. 121[35}j12 12: 
4| 2. 03]20| 7 0O2136(13 Ol. 
5| 2 T2|21| 7 ogl37113; o7/| 
- 6] 3 4322] 8; o0[38113. 13 
7] 3 13:]23] 8 6:]39j14 03 
8| 4 .04]24| 8 12149114 Og 
- 91 4 13125] 9 O2j411[:4 15 
10] 5 3zj26| 9 63/42]15 05 
11} 5 o8j27| 9 13/43Þþ5 11 
I2] 5 12|28\l0 03j44{I6 Ol 
12] 5 15;|29jlo: 09145]16 07 
14] 6 1:j3cſto 15}46]16 13 
I5]6 23|31|tt o5{47]17 03 
} 16} 6 04132)11 104/48}17 OS | 


This Table is the Powder for Aion, 
for Iron of 9, and Braſs of 7 Di- 


meters of the Bore about the Breech.: 


Bl P Kg E380 
1] 0: 54191 4.33133 $:-00: 
2] © 10118] 4 0534/8 4: | 
3|o. 1519] 4 gs) 8 8:| 
4]_I 0420] 4 13136, 8 13| 
5| Xx 1021] 5, ocj37;9 Ol 
6| I 155/22 5 05138, 9 ©O4 
7| * 05123 5 09139. 9 O8| 
_$ 2 0O924\/ 5 13140, 9. 11 
9] 2 72/25) 6. 07/41] 9. 14 |. 
IO 2 15:26, 6 44142110 co | 
II 3 1:27; 6. ©9143 10 03 |, 
12] 3 45j28, 6 1314410 5: |. 
I3} 3. 97 29, 7 ©:145j10 08 
141.3 1130-7 444610: 12; 
151 3-14!]31]| 7 ogh471r oo-|. 
161 4+ onl32! 7 134148 11. 03 | 


The Propcrtions you haye in the Copper Plate, N* 5 and 6. 
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the Art of Gunnery; 65 
Now as theſe are the Tables for true-Fortified, and leſſened 
in Metal, I hold convenient to give Tables for Reinforc'd 
Ocdnance 3 theſe have commonly, being Braſs, 10 Diameters 
of the Bore about the Breech, and Iron 12. about the Breech, 
And though to- ſome theſe Tables may ſeem fooliſh, I have 
ſeen thoſe who have been eſteemed Able Gunners, that knew 
not how to give ſuch Guns Powder 3 yea, they have in my 
preſence wagered, and not one of them knew what they 
wagered concerning two ſuch Gans lying at the Head of 
Terveer confer; where amongſt ſix Gunners one only underſtood How m247y: 
to give theſe two Guns their true Powder as at the Diſcuſe Gm-ners 
fron, a Gentleman of the Ordnance to the States did manifeR © _ 
. | Wager, 
in favour of the one Man. $4. 9” IM 
E allo have been in conteſk with one profeſiing great Art; oe capa- 
and was a rare Perſon in Art : Yet inthe Caſlle of Edenburgh, ole. 
there was a Gally-Gun of Braſs that did ſhoot 28 Þk Ball 3 
and thereby he did conclude that Peece to have 13 or 14 t of 
Powder for Action : In. hearing this Expreſſion I did laugh : 7h; p;- 
The Gentleman was offended, and asked if I could teach him, fore Was 
(it was but in diſdain) 3 I anſwered,Sir, if you know not bet. 99/74 4 
ter than you expreſs, I am ſureI am able to teach you in this Hs ; 
point : Whereupon he went out at the Caftle-Gate, and was a Gunner... 
ever mine Enemy from-that time forth. And to fatisfie the 
Reader, I will give the Dimenſions of- that Peece : She was. 
but 7 Diameters of the Bore about the Breech, and « about 
the Muſle, for ſhe was plain without Rings, except the Baſe 
and Muſle-Rings, or Corniſh-Rings3 ſo that by her Fortif- 
cation ſhe could ſuffer but 6 tb and 13 ounces of Powder ; 
and with ſo much I have cauſed her to be difcharged divers 
times, and could do Service with this Peece, which could not What 1. 
be done with a true-Fortified Peece 3 for- with this Peece T be doue © 
have ſhot over the Steeple of Edinbargh, and the Ball hath with 4 leſ. 
fallen at the next Lodying where Cromwel did lie. And this ſenedpeece, 
I did for three times together, till our Governour diſcharged ex - 
me to ſhoot any more for troubling his-Friend. Therefore I Morrer- - 
fay, An able Man may be miſtaken of- a Gun, when he neither 2**ce. 
knoweth the Fortification nor Proportion how: to Work: to 
 givea Peece Powder. 
So to avoid trouble to Artiſts for Calculating, and to infiru& 


thoſe Gunners that are not capable of Calculation, I have here 
" (et- 
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{et down the Demonſtration of theſe Guns of Iron, having 
12 about the Breech, and Braſs having near 10 Diameters 
about the Breech, and are called Reinforc'd Ordnance. The 
Figures following Demonſtrate the true Proportion of theſe 
Reinforc'd Ordnance, which requjixe more Powder than 
true-Bored, true-Fortified Ordnance, as you may ce by the 
Tables following 3 which Tables might have been firſt of all; 
but I obſerve that the Ground-Rule muſt be put in the fir 
placez And thoſe that do take their Demenfions from it do 
follow, whether they be Reinforc'd or leſſened of Metal, 
{uch as are formerly deſcribed, 

Theſe following Tables, are Tables for Reinforc'd Ord- 
nance, which are ſuch as have more firength of Fortification, 
and are more able to endure firing: Such as be the Bazr 
lisk, Serpents, or Slings, &c. and are good to ſhoot with at a 
great difiance. Having, as I ſuppoſe, given a full account of 
the true allowance of Powder for all ſorts of true-Bored Ord- 
nance, both for Proof and Action, whether they be Braſs or 
Iron Guns, it followeth that the Gunner ought to know how 
to go to work with his Peece, when he is to apply theſe Ta- 
bles, by which he is to give fire. 


Wks Firſt, He ſhall take a picce of Twine, which is to be well 
= i 5g waxed, as the Shoemakers do their Thread, that it do not 
ſerved, fixctch nor ſhrink; then meaſure the Peece about at the Touchs 


hole betwixt the Rings, and taking with a pair of Compaſſes 
the Diameter of the Bore at the Muſle, meaſure the Twine 
how many Diameters of the Bore is contained about the 
Breech of the Peece, that keep in memory. Now you are to 
know what Ball fits that Peece, as is plainly ſet down pag. 42, 
Geometrically z but may be exaQly found in the Tables of 

Height and Weight of Shot, and in the Tables of Diameters 
of Bores, cither Scots or Engliſh. When you have found the 
Diameter of the Ball, if you cannot Arithmetically find the 
Weight by the Diameter of the Ball, then you may reſort to 
the Tables for ſuch Fortifications, and next the weight of Ball 
you have the weight of Powder for that Peece;but you mult be 
ſure your Peece muſt be true-bored, as is mentioned in pag. 58» 
For if the Peece be cither Taper'd, Chamber'd, or Trumpet- 
bored, thele Tables will do no ſervice. 


. Proofe 


Proof Powder for Reinfore'd Ord-' 


watce, Or Iron Guns of 12 Dia- 


meters of the Bore about the Breeeh, 
and Braſs Guns near 10 Diame-| 


| 


Zerſe 

16.46.6454. K 
-Þ .T O5Jj{I7}I5 OI 33128. of 
| 2! 2 c9,18,15 05134129 10 
[3] 3 20[19|16 07]35]30 o8| 
{ 4] 5_or[20]17 _ 0513613108 
5 6 0o8[21]18. 02 37132 04 
| 6] $ 051221418 15138]33 01 
71 9 ol23]20 oo[39134 o2 
$[10 06[24|]20. 12]40[35. ©0 
of12 06125]21 og 41135 12 | 
j1o[12 05125122 08142]36: 08 
[1a|r2 15]27]23 07143137 ob 
112113 10128124 12144138 o5 
113 I4 01129125 Ol +5139 04 
14)14 07]39]26 001]46]40 oz. 
15114 10 31126 14147]41 oo 
16114 14132127 10[49'41 12 


In this Table you:have the weight 
of Ball, in the firſt, third; and fitth 
Columns, and is marked with the 
Eetter B.z and in the fecond, 
fourth, and ſixth Columns, you 


have the Powder to prove theſe 
Guns, which is marked: with the 


Letter P3. being true-Bored and 
Fortified, as above written. 
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Powder for Aﬀtion: off Reinfore'd 
Ordnance, or Iron Guns of 12 Di-. 
ameters of the Bore about the 
Breech \, and Braſs near 10 Dia= 
meters about the Breech. 


B 


| Bj P ]B| P P 
11 o 13)17]10 o2[33]19 ol 
21 1 7: 118410 05134119 14 
3] 2 43\19|11 01435120 08 
_4] 3 [= Il 10136 21 . O1 
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6] 4 -14|22]12 15138|22 01 
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I1] 7 09[27|15- 12[43 24-14 
12] 7 15\28[16- 03144125 os| 
13; 8. 05129 6 12145 26 03 
14 s 14430117 04146126 13 
I5] 9 06131 I 01147 27 odl 
16| 9 12'32i18 10[48'28 144 


In this Table you have the weight 
of Ball, in the firſt, third, and fifth 
Columns, marked with the Letter 
B 3 andin the ſecond; fourth, and 
{1xth Columns, you have the Pow-- 
der for Action, which is marked 
with the Letter P3 being true-Bo-- 
red and Fortified, as above written. 


| Theſe Proportions you have in the Copper Plate, N? 7 and 8. 
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CHAP. XvIL 


To find the Weight of an Iron Ball in Engliſh 
Inches Arithmetically for Scots Weight. 


Or thoſe that cannot find the Weight of the Ball by Arith- 
metick, IT will here ſhew them a Rule, and alſo Tables 
which I have Calculated, as well Decimally, as in Pounds, 


Ounces, and Drams, from eight parts to eight of an Inch of 
the Diameter of a Ball, unto 10 Inches Diameter, both in 


Scots and Engliſh Weight; and alſo in' Scots and Engliſh In- 


ches, for the Artificial Gunner his more caſe. 


It falls out many times that the Gunner cannot find 
Weights and Scales to weigh his Shot 3 it is therefore neceſſary 
the Gunner ſhould know how to find the Weight of his Shot 
Arithmetically 3 as thus, If you defire to know the weight of 
a Ball, whoſe Diameter is juſt Inches, without any FraGion 
or parts of an Inch, then you are to multiply the Diameter 
Cubically 3 then double that Product, and divide the Total 


by 16, you have'in the Quotient the Pounds that the Ball 


weigheth z and what Remainer you have over, you ſhall 
know that Remainer is Ounces. 


Example. 


There is a Ball of 4 Inches Diameter given, to find his 
Weight : The Cube of 4.15 64, which being doubled maketh 
1283 this 128 being divided by 16, (the ounces in a pound) 
the-Quotient giveth 8, which .s 8 tb of Scots Weight which 
that Ball doth weigh. DAY: a7 ho nes 
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Bebold the TWork. 
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be 


Eight pound of. Scots weight is the true weight of that 
Ball. 


An becauſe every Gunner hath not Arithmetick at his fin- 
gers ends, and alfo to cafe the Artificial Gunner, I have taken 
the pains to Calculate theſe following Tables, both of Scats 
and Engliſh Weight and Meaſure, &c. as before-ſaid. I do 
not take them on truſt as others do, but have Calculared them 


' my f&lf from the Ground-Rules, and have given credit to 


none, becauſe I never found any yet traly ſet forth. 


M Tables 
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79 __A Light to _ 
| we 
4 Tables for Iron Ball, whoſe Diameters being meaſured with 
© | Eneliſh Inches, are exaitly Calculated for Scots Weight, 
4 from eight parts fo eight parks of” Engliſh Inches, abVvio ten 


g 


Inches : Decimally. 


FB Li. Parts. | B [Li Parts.| B|Li- Parts.| B jLi. Parts, | 
too 00024 |24|02 26099\ 5i|16 82642|7i|55 41528 
#00 corgg|23:loz F9g6i|5;118 o8789| 73058 18555 

 F]Joo oo659|2j4]02 97046|52}|19 41089| 77 
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x ſoo 12500 95 35937|6 [27 o00000[84|; G50 
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1;|00 24414|3;|06 F59180|67|30 517581863183 74023 

13100 . 3249533107 27319|63|32' 38550|87|8z 38062 
1:]oo0 42187 o8 00000|6:|34 32812|9 [9r 12500 
i:]oo 53638]44|08 77368| 65]35 34692|94|94 97485 

1:ſoo 66992|4;/09 59570| 63138 44336 |[95|98 93164 

1;]Joo $2397 [4j#]10 46753] 67]40 61890 |93} 102 9968; 

2 jor oocooſ4,|ix 39062| 7 [42 87500[9:|107 17187 

2+|0L 19946|4j|i2 36645| 75|45 21313 O4| IE 45825 
2;jox 42383]43|13 39648|73|47 63476|93| 115 85742 
23 ſox 67456|43|14 48218|73|50 14136 |9{|120 37085 
25JOx 9531215 [x5 62500|75|[52 73437|10|Ii25 00000 
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In this Table you have cight Columns ; in the firſt, third, fifth, | 
and ſeventh Columns, there are the Inches, and eight parts of Inches 
' that the Diameter of the Ball doth contain, and are marked with the 
Letter B: And in the ſecond, fourth, fixth, and eight Columns, 
-you have the weight of theſe Diameters of Iron Ball in Scots Weight 3] 

urder Li. you-have Pounds 5 - and under Parts, you have the Deci- 
| fnal parts of Pounds. . 
| Tables 
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[Tables for Iron Ball, whoſe Diameters being meaſured with Engliſh In- | 
ches, are exaily Calculated for Scots Weight, in Pounds, Ounces and 
Drams,from eight parts to eights part of Engliſh Inches,unto 10 Inches. 


B Li. On. Dr. B , Li. On. Dr. Li. On. Dr. 
rid By ac De | 
1 [00 02 oo|. 4 jo8 oo oo 7 142 14 00 
15|00 OZ 14| 44]08 12 ©6 75145 03 o7\ 
z3[090 03 I4 4109 og ob 74147 To or 
14]00 of 03 434 |10O O7 ©8 74150 O02: 04: 
i100 06 12|. 4*|1z 06 04 7552 1X 224 
ifjoo c8 og 45|12 Of 14 73155 06 196- 
3.100 10 IT; 3.113 O6 ©o5| 74156 O2 IF 
F]O0O IJ OJ 2124 O07 - £1 7s 6X 00 12. 
2 [Ox OO OO $ {x5 x0” 00 8 [64 09 o0 
25j0r 03 03 54 |16 I3 04 8567 00 12 
2:]0X CG 12 F=1x8 or os 84170 O03 00 
24|OL TO I3 FI 9 O06 og 84173 06 14 
L1Ot -3e:-04 3 [20 13 12 8-[76 12 o4. 
25|02' 04 03 55 [22 oz 15 $180 oz ogf 
23.102 O9 Og F123 12 03 63.183 Ix x34 
27|02 IF o8 52125 oF og 7183} ©6 os 
3-.|03 . 06 60 '6 [27 00 OO '9 |\9x O2 Oo 
33|03 13 oo| 64|/28 xx o9 95194 15 x0} 
23-104 04 10 6:.|30 O8 Og 9:198 14 14 
34104 12 14 63.]32 ©6 003 9z|102 IF IF 
35105 Of 12 | 34 05 O4 gt IO7 O2 IN 
33|oF I5 O4 64|36 of oy '9i|r1x 07 og 
32106 09 07 63.135 07 OT (94 ury 03 2T 
33/07 oO4 ©6 63140 O9 I4 [971120 of 15 


In this Table you have ſix Columns in the firft, third, and fifth 
Columns, there are the Inches, and eight parts of Inches,that the Dia. 
meter of the Ball doth contain, and are marked with the Letter B; 
and in the ſecond, fourth, and fixth Columns, you have the Weight : 
of theſe Diameters of Tron Ball in Scots Weight 3 under Li. you have | 
Pounds, under On, Ounces, and under Dr. Drams. Th 
; #The Height-Rule you have on the fide of the Quadrant, which 
proves this Table. 


M 2 


This 
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This will be Admirable to ſome Gunners, and eſpecially 
Engliſh, becauſe their Weight and the Scots. Weight doth not 
hold alike 3 I have peruſed the Tables of Weight by moſ of 
the Authors of Gunnery, and I find them all to agree, and 
hold firm, as Mr. Nye writeth. But indeed I find nothing of 
Imgenuity, for a Man to copy a Table from anothers Works, 
and never examine the Truth of the Work; But I have made 
uſe of their own Ground-Rule, and find not one of them to 
have wrought it, or ſet the Table down truly. 

{ will here ſet down the Ground-Rule by which they are to 
make their Table, that the Ingenious Gunner may Corret it 


himſelf at his pleaſure. « 
Mr. Nye Thus they ſet it down, 2 Inches Diameter give 1 pound 
ſ23s, That | gunce, 
two lnchzes 


Diameter, Now having this for a Rule, you may, if you pleaſe, make 


3 1 20124 a Table, 
I awrice. 


Behold the Work. 


ib Inches. 
If 2 gives 154, What 25 On. Dr. 
ES ns pn a phy 24 . 3 
S 17 9 1024 * 
S 9 
— AT 2153 
64. SI 2048 
S 9 ——— 
a mn 105 
$12 729 I6 
17 ——— 
— 630 $123 1670 3 
5103 IO5 1536 
729 — PE TA 
_ 1680 144 
12393 


Where you ſee, if 2 Inches give one pound one ounce, 
2 5 Inches giveth 1 pound, 8 ounces, and 3 drams, whereof 


16 make an ounce. And by their Tables, becauſe they wu 
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te ncar the Right, they ſet down 4 Inches to give $ pound 15 
oances 3 where by this Work it will be but $ pound $ oun- 
C&Ss * 

But there is another more ſure way, by this Work follow- The *ruef 
ing: Say, As 2 Inches is to one pound two ounces : $0 is the Ne. 
Diameter given, unto the Weight required, 


Behold the Work. 


Inches. 16. Inches. For by this 
2 I IF 3 Rzyle T 
; of have Cal- 
£ CEN 5 culatedthe 
— 18 —— Table fol- 
4 9 lowing. 
2 3 
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16 N60/ 3 16 12 ounces, 12 drams.. 
48\ or i of an ounce, 
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Tables for Iron Ball, whoſe Diameters being meaſured with! 
Engliſh Inches, are exaitly Calculated Decimally for Engliſh 
Weight ; from eight parts to eight parts of Engliſh Inches, 


| wnto L0 Inches. 


7 xg 


| Li. - Parts.| ts. 


B B jLi- Parts. | Bj Li. Parts.| B | Li- Parts. 
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22 103 1972715 17 57812177 F9 32617101140 62500 


In this Table you have eight Columns, in the firſt, third, fifth,] 
and ſeventh Columns,are the Inches and <ght parts of Inches that the 
I Diameter of the Ball doth contain,and are marked with the Letter B; 
and in the ſecond, fourth, ſixth, and eighth Columns, you have the| 
Weight of theſe Diameters of Iron Ball in Engliſh Weight : under 
Li. you have Pounds, and under Parts, you ha@ the Decimal Parts of 
{of Pounds, 
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Tables for Iron Ball, whoſe Diameters being meaſured with Engliſh In- 
ches, are exattly Calculated for Engliſh Weight in Pounds,Ounces,and 
Drams.from eight parts to eight parts of Engliſh Inches,unto 10 Incheg. 
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| In this-Table you have Fe&olumns, in the firſt, third, and fifth! 

Columns,there are the Inches and eight parts of Inches, that the Dia-|- 
meter of the Ball doth contain,and are marked with the Letter Bz and 
in the ſecond, fourth, and-fixth Columns, you have the Weight of}: 
theſe Diameters of Iron Ball in Englifh weight; under Li. you have]. 
Pounds, under On. Ounces, and under Dr. you have -Drams. 
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| By which Work and Tables you may examine any other 
Weight, if you will compare. ; 


Example, ! 


As in the preceding Example, 3 Inches Diameter giveth 
3 pound 12 ounces and 12 drams, as you may ſee by the 
Work. - 
 Alfo I demand what giveth 4 Inches of Diameter. 


Inches. t# Inches. 


2 I +7 4 

2 — 4 

DT SO py EF 

7 4 AXSZ "44(9 pound, 
cio PIPTOER 38 x8 
= - 


Anſwer, It giveth 9 tb, 


Another Example. 


If 4 Inches of Diameter give 9 pound weight, what ſhall 
8 Inches give? Anſwer, 72 pound. 


Inches. i6 Inches. 
4 .9 s 
4 5 
RE | - 64N4608/72 i 
16 64 448 * 
4 - Cari 
Fe Þ EE 128 


128 


Another 


- the Art of Gunnery. 


Another Example with 2 Fradlion 


TF 4 Inches of Diameter give 9 pouud, what ſhall 6 } In- 
ches g1ve- | 


Inches. i Inches. | I6 4s is 
4 9 6 7 64 * 
4. OR Gre C86 
CIR 27 5t. 
16 27 4.8 
16 =———— | ES: PD 
AER 189 3 Ounces, 
96 / 34 256 177147, 691 
I6 — 1536"? 
_ 729 PIO 
256 27 2354 
| FAS = 0D 2304 
5103 pen 
1455 507 
_ 256 
19683 — 
9 251 
177147 


I Anſwer, This Ball of 6 } Inches Diameter, weigheth 


43 pound 4 ounces fere z which proves both the Work and 
Tables to be true aud Jult. 


Obſervations 


It is to be obſerved, That as there 1s a difference betwixt The 4:sfe- 
Scots and Engliſh Weight, viz. as $ to 9, which was menti- © 
. | : . . y twixt 
oned in page 54. ſo is there likewiſe a ditterence between Scots y..15 u44 
and Engliſh Inches,which is as 9 to 10 that 1s to lay, g Eng- Ezgliþ 
liſh Inches make 10 Scots Inches 3 as.it appeareth in the Ta- Weghr- 


bles followings 
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Tables for Iron Ball, wheſe Diameters being meaſurea with 
Scots Inches, are exaitly Calculated Decimally for Segts| 
ight parts to eight parts of Seots Inches, 
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B | Lt. Parts. B jLt- Sony B } Li. nhrnicg B | Li. Parts. 
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In this Table you have eight Columns, in the firſt, third, fifth] 
and ſeventh Columns,are the Inches and <ight parts of Inches that the 
Diameter of the Ball doth contain,and are marked with the Letter-B 
and in the ſecond, fourth, fixth, and eighth Columns, you have the 
Weight of theſe Diameters of Iron Ball in. Scots Weight : - under 


Li. you have Pounds, and under Parts -you. have the Decimal Parts of} 
of Pounds, 
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| Tables for Iron Ball, whoſe Diameters being meaſured with Scots In- L- 
ches, are exafily Calculated for Scots Weight, in Pounds, Ounces and 
Drams,from eight parts to eight parts of Scots Inches,unto 10 Inches. 

B Li. :On.: Dr. 'B ,Li. On. Dr. B jLi. On. Dr- 
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tx [00 02. OL 45106 06 of 7s|32 15 -06 
3+ [00 02 14. £100 IF:  O6 74134 12 x0 
12100. 04:22 2107.40 O01 73] 36 08 14 
1 OO: OA. If +108 04 I 4. F5]3% OF O2 
145|00 06 04 4:|09 OO 0O4 73|49 06 ©6 
1+ {00.07 13, 7109-12-04 74.142. ..00 IT 
12|00 Og 10 71t0 ob If 734144 o8 or 
43 [00 xr 28 5 [IX O06 og 8 [4s Io os 
123|00 T4 OO Fx |12 04 of 85 43: 07: x4 
2: [OX - 00-20 e123 - O08 38 04 [FI 02. 17 
24]0X O3 Og 5+ |14 02 07 84]53 08 os 
2: 10t--06. 23} F>jIF O2 Og 155 IF - 06 
2{ [OL 10 :.06 54 [16 03 08 85158 07 o8 
23] OX I4 Of $7 |17 of 03! 63.16x 00 132| 
27]02' 02. I0 53 |18 O7 10 $7163 Ix 034 
3-102. 07-06 6.: [19.20 Is 9 166 06 14 
3x] 02 I2 ©$ 651/20 IF OO 9x [69 03 13 
37| 23 02. ol 651/22 O3 IF 97172 Or If 
34|03 05 Or 63/23 O9 12 93175 or os 
2£ [03-14 08 65:25 OO O6 :93|78 02 or! 
34 |04 o5 07 641/26 O07 IF 98]8r og 0o1 
33 104-12 4 63.1268 00 oO6 93.184 oz os 
3+ 105 - 04 I3 67:29 O09 I2: 97 $7 12. 00: 
In this Table you have ſix Columns ; in the firſt, third, and 6fh 

Columns, there are the Inches, and eight parts of Inches, that the Dia- 

meter of the Ball doth contain, and are marked with the Letter B Y 

and in the ſecond, fourth, and fixth Columns, you have the Weight 

of theſe Diameters of Tron Ball in Scots Weight 3 under Li. you have 
Pounds. under On. Ounces, and under Dr. Drams. | 
N 2 | | Table;\' 
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Tables for Iron Ball, whoſe Diameters being meaſured DI 
Scots Inches, are exaitly Calculated for Engliſh Weight, | 
from eight parts to eight parts of Scots Inches, unto ten| 
Inches : Decimally. | 


Li. -- Parts: |: 


B Li. Parts. | B [= Parts. /-Bj Li. Parts} B 
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In this Table you have cight Columns; in the firſt, third, fifth; 
and ſeventh Columns, there are the Inches, and eight parts of Inches 
that-the Diameter of; the Ball doth contain, and are marked with the 
Letter B:. And in the.ſecond, fourth, fixth, and eight Columns, you 
have the weight of theſe Diameters of Iron Ball in Engliſh Weight 3 
under Li..you have Pounds 3. and under Parts, you have the Deci- 
mal parts-of Pounds. . 
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Tables fur Iron Ball, whoſe Diameters being meaſured with Scots Tu-| 
ches, are exailly Calculated for Engliſh Weight in Pounds,Ounces,and | 
Drams. from eight parts to eight parts of Scots Inches, unto 10 Inches, 
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In this Table you have ſix Columns, in the firſt, third, and fifth 


Columns,there are the Inches and eight parts of Inches, that the Dia- 
meter of the Ball doth contain,and are marked with the Letter Bz and 
in the ſecond, fourth, and ſixth Columns, you have the Weight of 
theſe Diamerers of Iron Ball in Engliih weight; under Li. you have 
Pounds, under On. Ounces, and under Dr. you have Drams. . 


CHAP, 
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tem 


% A Light fo 


'CH A P., XVI. 
The Uſe of the preceding Tables, 


Uſe of the FF the Diameter of an Iron Ball be meaſured with Scots In. 


hero a ches, I would know what the ſame Ball weigheth in Eng- 
meaſured liſh Wetght. 

with Scots 

Taches, Example, 


There is an Iron Ball, whoſe Diameter is5 + Scots Inches; 
-I demand what the ſame Ball weighs in Engliſh Weight. 
Look in the Table in pag. 80. under B 1n the fitth Column, 
where you find 5+ Inches; and right againſt it, in the ſixth 
Column, you have 17 pound and 3-5-5 pounds, which is the 
Juſt weight of the ſame Ball, 
Or otherwiſe, Look in the Table in pag. $1, under B, in 
the third Column, where you find 5} Inches and right 
againſt it, in the fourth Column, you have 17 poound, oo oun- 
ces, and 14 drams, which is alſo the juſt Weight of the fame 
Ball. 
Or if the Diameter of an Iron Ball be meaſurcd with Scots 
Inches I defire to know what the ſame Ball weigheth in 
Scots Weight. 


Example. 


There is an Iron Ball whoſe Diameter is 6 + Scots Inches; 
I demand what doth the ſame Ball weigh in Scots Weight, 

Look in the Table in pag. 78. under B, in the fifth Co- 
lumn, where you find 6 5 Inches 3 and right againlt it, in the 
fixth Column, you have 20 pound and +343 parts of a 
pound, which is the juft weight of the ſame Ball in Scots 
Weight. 

Or otherwiſe, Look in the Table in pag. 79. under B, in 
the third Column, where you find 6 4 Inches; and right 
againſt it, ,in the fourth Column, you have 20 pounds and 


Myr— — ww — my , o: Es SET _ i . *%. Iz 
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15 OUNces, which 1s alſo the juſt weight of the ſame Ball in « 
Scots Weight. And this I will afſure you to be truth, be- 
cauſe I have calculated all theſe Tables with my own hand, 
and they are fince reviſed and truly done, by the laborious 
pains of Mr. Robert Webſter. 
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CHAP. XVII, 


To Extrait the Cube Root of 4 Number 
mot Cubical, 


"Doubt not but Men of Reaſon will think, To have the Diameter 
that in Calculating all theſe Tables, I have £24 Weight of Scots and 
Engliſh Ball, on the Scale, 
taken great pains, fo that you need to take 7,,,*.z. fide of the Qua- 
the leſs; And becauſe there are many Gunners d-axt i Alſo rhe Dimenſion 
that cannot uſe their Pen, and ſome that can-* of one ſide Metal, both 
not underſtand the uſe of Tables, I therefore rig Frog aboy eq 
for their help will here fet down an Height- - [ey no Rt p* Sow. 87 
Rule for Ball, from one pound to an hundred 


pound, both in Scots and Engliſh Weight. But before this 


Keight-Rule be made, it is needful to ſet down a Cubical 


Table, for except you have this Table, the Height-Rule can« - 
not be truly made, 


To Calculate this Table, it is neceſſary that you can Ex- - 
tra& the Cube Root of Irrational Numbers 3 which Numbers 
are ſo termed, becauſe that from ſuch Numbers: you cannot 
extra&t a true Cube-Root, and therefore to the Number pro- 
pounded you muſt add 3, 6, or 9 Cyphersz by which you 
may Extra& the Cube-Root without ſenſible error, as it doth . 
appear in the Examples following. . 


Example. 


Let.it be required to extra& the Cube-Root of 8302348.: 
Having. 


_ 4 . «nk we Or EEE no oy ER Ora IR 23 
F el " waar oo * . R " RT 4 4 - 
the; ABR ae Cd IL Ws Lo Cs ab a es ik ns Selig? int ts OY; ks FIR FE E- 
j”” , ob” EO. Fe”, % le * £3 = ER 
N Geared ola DD i. , . E376 od o tigt "x3 , . : VL 
ae. x: Shs ae | gs ors ark Ah FE OO QAO AEESEIT oo, Ns y = 
—_—_ 32 2 8-; g- X F* by i 4 ; 
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Having diſtributed the Number given into ſeveral Cubes by 


Points, as is dire&ed 1 


$302348 202 
wx 


0302 Re(vlvend, 


12 
O6 


126 Diviſor. 


Wo > — 


1200 
69 


12060 Divilor. 
2 4OO 
240 


OS 


TT 


— ——  ——_— 


59940 


202348 Relolvend. 


242408 Ablatitiums 


n Chap. 8. of this. I demand the 
Cube-Root of 8, (the firſt Cube on 


the left hand) which I find to be 2; 


wherefore placing 2 1a the Quotient, 
and $ the Cube thereof, under $ the 


firſt Cube, I draw a Line, ſubtraRing 


$ out of $, the Remainder is o, which 
I fubicribe under the Line. This is 
always the tirfti Work, and is no more 


repeated in the whole ExtraQtion, (as 


was intimated in the third Note of 
chap.8.);then bringing down the next 
Cube, (to wit, the Figures ttanding 
in the three following places of the 
Number propounded ) which is 302, 
I place it after the Remainder o, (6 
is 302 the Relolvend 3 this done, ha- 
ving drawn a Line underneath the 
Relvlvend, I {ſcck for the triple of the 
Square of the Root, viz. The Root 
in the Quoticnt is 2, which multi. 
plicd by it (cf produccth the Square 
4, the triple whereof is 12 5 this T 
{ubſcribe under the Reſolvend., in ſuch 
manner, that the Figure 2 in the 
Unites place of this triple Square 12, 
may ſtand directly under the Figure 3, 
which is (cated in the third place of 


the Reſolvend, ( to wit, the place of Hundreds ) : Again, I 
triple the Root 2, which produceth 6, and ſubſcribe this tri- 
ple Number 6 under the ſecond place ( or place of Tens ) in 
the Reſolvend, to wit, under 03 then drawing a Line under 
the Work, and adding together the ſaid two Numbers laſt ſub- 
{cribed, as they are ranked, the Sum of them is 126 for a Di- 
viſor : That done, eſiecming 30, to wit, all the places except 
the firlt or place of Uaites in the Reſolvend, asa Dividend, I 
demand how ofien the Diviſor 126 is contained in 30, and not 
finding it once con:ained therein, I write © in the Quotient 3 


an4 now becauſe the ſum of the three Numbers which ought 


oO 
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to have been produced ( according as was mentioned in 


| Chap. 8. ) by the multiplication of o, (which was laſt placed 


in the Quotient) amounts to o, the Reſolvend 302, out of 
which the (aid Sum ſhould have been ſabtra&ed, remains the 
ſame without alteration 3 wherefore having drawn a Line un- 
der the Work, I write down anew the old Reſolvend 302, 
and bringing down thenext Cube 348, I annex it to the (aid 
302, {o there will be a new Relolvend, to wit, 302348. 
Then ſquaring the Root 20, (that is, multiplying ot it by it 
ſelf) the Product is 4003 which I triple or multiply by 3, 
and ſubſcribe the Product 1200 under the new Refolvend in 
ſuch manner, that the place of Unites in this triple Quadrate 
1200 may ſtand under the place of Hundreds, or third place 
of the Reſolvend 302345, to wit, underz: Again, I ſub- 
{cribe the triple of the Root 20, which is 60, in ſuch manner, 


that the place of Unites in this triple Root 60 may ſtand un-. 


der the place of Tens or ſecong place of the Reſolved 3 then 
adding together the two Numbers laſt ſubſcribed, to wit, 1200 
and 60, in ſuch order as they are ranked in the Work,the Sum 
is 12060 for a Diviſor. Apain,' eſteeming the 'whole Reſol- 
vend, except the firſt place, ( or place of Unites ) as a Divi- 


dend, to wit, 30234, I demand how often 1 ( the firſt Figure 


of the Diviſor towards the left hand ) is contained in 3, the 
coreſpondent part of the Dividend ; and though it be three 
times contained in it, yet ( according to the firſt Note in 
Chap. 8.) Idare take but 23 (for if. I ſhould take 3, and pro- 


ce&d according as was declared in Chap. $. a Number would 


ariſe greater than the Reſolvend, from waich ſach Numbers 
ariſing ought to be ſubtracted) wherefore I write 2 in the 
Quotient. Then multiplying the triple Square 1200 before 
ſubſcribed by 2, (the Figure laſt placed in the Qaocient) the 


Produd is: 2400; which I ſubſcribe under the ſaid 1200, (to. 


wit, Unites under Unites, and Tens under Tens, &c.) Alſo 
multiplying the triple Root 60, before ſubſcribed by 4, (the 

uadrate of 2, the Figure laſt placed in the Quotient) the 
Produd& is 240, which I ſabſcribe under the faid triple Root 
60 5 laſt of all I ſubſcribe 8 the Cube of the {aid new Root 2; 
under the place of Unites, -or firſt place of the Refolvend, to 
wit, under $3 and having added together thoſe three Num- 
bers laſt ſubſcribed, to wit, 2400, 240, and 8, as they ftand 

0. 


It! 


-- 
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in Ranks in the Work, the ſum of them is 242408, which bes 
ing deducted from the Reſolvend 302348, there will remain 
59940, Wherefore the Work being finiſhed, I find 202 tobe || 1 
the number of Unites contained in the Cube-Root of 8302348. || 
the Number propounded : and becauſe, after the ExtraQtion js | 
ended, 'there happens to be a Remainder, to wit, 59940, 1 
conclude that the Cube-Root ſought 'is greater than the ſaid 
202, but leſs than 203 3 yet how much it is greater than 202, 
no Rules of Art hitherto known will exactly diſcover,although 
we may proceed infinitely near, as by the following Rule will: | 
be manifeſt. 
To find the Fratiional part of the Root very near. 
Ternartes of Ciphers, to wit, 000, 000000, or 000500000, 
&c. are to be annexed to the Number firſt propounded 3 then: 
efteeming the Number propounded with the Ciphers annexed 
to be but one entire Number, the Extraction is to be made 
according as hath been fre gran in this Chapter 3 and look 
how many Points were placed over the Number firſt given, fo 
many of the foremoſt places in the Quotient are the Integers 
or Unites contained in the Cube-Root ſougnt, and the reſt of 
the places in the Quotient are to be eſteemed as the Numerator 
of a Decimal Fraction 3 which Numerator conſiſts of fo many 
- places as there were Points over the Ciphers firſt annexed : fo 
if $830234$ were given as before to find the Cube-Root 
thereof, (according to this Rule) annex Ciphers as you here 
ſte in the Work, And then if you proſecute the Extraction 
according to the Rules foregoing, you ſhall find the Cube-Root 
ſought to be 202, 48, &c. that 1s, 202 +43 and more 3 wherc- 
fore you may conclude that 202 +2. is leſs than the true Root, 
but 202 2 is greater than itz So that-by annexing.two Ter- 
naries of Ciphers, to wit, fix Ciphers to the number. pro+ 
pounded, you will not miſs ++: part of-an Unite of the true: 
Root 3 asalfo by annextng three Ternaries of Ciphers, to wit, 
'9 Ciphers, you will not miſs -:,4 part of an Unite of the 
true Root; and in that order you may proceed intinitely near, 
when you cannot obtain the true Root. . The whole Operati- | 
on of the {aid Example you have in the next page, where you 
may obſerve, that for the more certain and eafie placing, as 
well of the Numbers, which: conſtitute the ſeveral Diviſors, as 
ef thoſe which conſtitute the Ablaticious Numbers to be ſub- 


tracted 


«4 


the Art of Gunnery! 8& 
in | tracted from the ſeveral and reſpe&ive Reſolvends, down 


ye | right Lines are drawn between the particular Cubes of the 
$ Number propounded, firſt diſtinguiſhed by Points as below. 


is = 302] 248 000! 990(202148, &c. 
wy "01302 i Relolvend. 
oh. '3x[2 
lt 1 1} 
l26-| Diviſor. 

£ m 302 348 Kt, Reſolvend. 
en 120[0 
ed 60 | 
de 1:x20160 | | Diviſor, 
ok — ww — 
{6 2400 
_ | 2 pd 
of |. The. IOIOE = OG, 
tor 2421408 Ablatitiums. 
- [59 940 ooof Reſolvend. 

| x12[241]2 | 
at $__|_$jos | 
on | 121247126 | Diviſor, 
= TED. 
0s 1 49|[861]824| Ablatitium. 
"UE | 101378 heck 000 Reſolyend, 
it, -ztloral” 
va | 60172 
ti. ["7[2291033[52 Diviſor. 
ON  o[831]782[4 
as 31886408 
As | [ FI2 
1b- ——_ RR... 
ed o01835[668[992 Ablatitium. 
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Another Example wrought by.the Genitures.- 


In like manner the Cube-Root-of 2, will be found to be 


25992 


near equal fo. 1125992, &c, that IS, 1453-35 parts and 
more. And the Work will ftand thus. 
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The Proof” of the Giube- Root, 


The Extraction of the Cube-Root is. proved by multiply- 
ing the Root Cubically 3 to wit, the Root being firſt multiplied 
by it ſelf, the Product ſhall give a Square Number, the which 
Square being multiplied again by the ſaid Root, the Number 
zrifing, or laſt Product C in cafe there be no Remainder after 
the Extraction 1s finiſhed ) will be equal tothe Number pro- 


pounded : | 
So-in the Example of Chap. 8. the 54 Cube-Root.- 
Cube-Root 54 being multiplyed fr(t by 54. 
it ſelf, produceth 29 16,which is a Square 
Number, then the faid Square 2916, 216 


being multiplyed by the Root 54, pro- 270 

duceth 157464, which 1s a Cube Num. -—-— 

ber equal to the number propoundcd, 2916-Square. 
whofe Cube-Root was required. So 54- | 
that the Extraction is right, and the ———- 

ſame Root-found-is the true Cube-Root 11664, , 

of the Number propoſed. But when 14580 

after the Extra&ion is finiſhed, there -——— 
happens-to be a Remainder, and that 157464 Cube, 
the Root is found as near as you pleaſe 


in Integers and Decimal parts, (by annexing Ciphers as in- 


this Chapter) then-ſuch mixt Number expretiing the Roo, 
being multiplyed Cubically, muſt produce a mixt Number leſs 
than the Number. tirlt propounded 4 yet ſo near unto it, that 
if the Figure ſtanding in the Jaſt place of the Decimal Fraction 
in the Root be made greater by 1, and the mixt number ſo in- 
creaſed be multiplied Cubically, the Product mult be greater 


than the Number firſt propounded : ſo in the firſt Example of 
this Chapter, if 202148 be multiplied Cubically, it produceth - 


$301305| 49, &c. which'ss leſs than the propounded Num- 


ber $302348 3 but if 202149 be multiplied Cubically, there: 


will ariſe 8392535149, &c+ Which 85 greater than the (aid gi- 
ven Number. 
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41002, 2001 
20249 
3690198009 
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820044002 
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The Table of Gnbes, whereby the Height-Rule u made, This 
Height-Rule you have on the fide 'of the Quadrant Rule, 
both for Scots and Engliſh Ball, 

| Al Bl |A W—- Al'B A-J-D-- A+: 

| -' I900 26|2962 Fl 3708 76 4235 bao 4657 
2|i259f |27| 3000 F2] 3732 774254 LIO02| 4672 
3 | 1442] [2313935] \53] 3756] | 78[4272| [103]4687 
4|1587z] |[29]3072) |54| 3779 79] 4290 | f104| 4702 
5 | 1709 30|3107 55 | 3 802 80|4308| jIO5|4717 
6|1817] |3L]3141 56] 3825| $11 4326 I06| 4732 
7 | 1912] [3213174] {571 3543] | 8214344| [1074747 | 
812000] |33]3207| |58| 3870] | 8314362| [108[ 4762 
9 |2080] [34|3239] |59| 3892 $84 |4379| |109| 4776 

| 10[2154] [3513271] 160] 3914 85 [4396] |110][4791 

| ix|2223] |36|3301] [|6x| 3936 85|4413] [111 4805 | 

12|2289| [37|3332] |62| 3957 8714430] |112|4820| 

13]2351] [3813361| [63]3979] | 8814447] |113| 4834 

I4| 2410 39] 3391 64 | 4000 89 [4464] | 114 4845 | 

I5 2466 40] 3419 | 65 4020 90 | 4485 LII5| 4862 

16|2519] [41] 3443] [66] 4041 0114497] |116|4877|' 

17| 2571] 4213476] [674061 92[4514| |117| 4890| 

18| 2620] [43]3503| {68[408i] | 93 [4530] |118| 4904] 

19] 2668] 144|3530| ]69 [4101 9414546] |119|4918 

022d] 29 T (22 ante 1 or LE8aT 1 aotgogn 

21|2758 46] 3533| (70. 1-6140 96[4578] | 121 4946 | 
22|2802| 47|3608| |72| 4160 9714594] |122|4959| 

2312843] [48]3634| |73|4179] | 98[4610| | 123|4973 

24|2884 49|3659 | | 74|4198 09 [4626]. |124|4986 

25[2924] [5013689 75 [4217] | 100 4642| |125|5000 
In this Table you have ten Columns, in the 1ſt, 3d, 5th, 7th, and | 

9th Columns, you have the Weight of the Ball, from 1 1b to 125 tþ, 

and are marked with the Letter A and in the 2d, 4th, 6th, Sth, and |- 
toth Columns, you have the Cube-Roots and Parts correſpondent to|. 
the Weight of Ball, which are marked with the Letter B as ſhall ap-| | 
pear in the Examples following. 
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CH AP. AX. 


The way to ſind the Diameter of the 
firft pound Ball. 


| NR" ifany Artificial Gunner deſire to make a Height-Rul: 

or Scale to know the Weight of his Shot, by meaſurin 
the Diameter of the Ball, and by this Cuvical Table : Firſt he 
muſt know the exact Diameter of a Ball of one pound weight, 
of what ſort of Metal or Stone he defires his Height-Rule or 
Scale forz the which to do, obſerve theſe Rules follow. 
ing. 

Eirl, Search until you find a Ball of that Metal very 
ſmooth, of any ſize or weight, and take the Diameter ex« 
atly of that Ball, with a pair of Callabaſſero Compaſſes, 
Then draw that Diamcter on a peece of Paper, or plain Board, 
and divide it in as many equal parts as you pleaſe 3 then wei h 
that Ball exactly well, which being done, multiply the Divi- 
ſions of the Diameter of the Ball Cubically, avd divide that 
Product by the weight of the Ball3 ſo from that Quotient of 
your Diviſion, you are to extract the Cube-Root, and the 


Quotient is the parts of that Ball which weigheth one pound 
wcight of (24 Metal. 


Example. 


The Ball given 15 a Ball of Tron, whoſe weight is 12 $6; 


and his Diameter is divided into 3co equal part 3 which dore, 
work as followeth. 
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h By which I find 131 parts of the Ball given tobe the juſt 
[ Diameter of a Ball of one pound weight, of that Country- 
at Weight, As you may ſee by the Diameters herewith annex«- 
of ed; the Line A B the Diameter of the Ball given, and the 
e Line C D the Ball found for one pound. | 
d After you have found the true Diameter of one pound Ball, 
you muſt divide the ſame into 1000 equal parts; or make a 
Diagonal Scale of the ſame Diameter of the one pound Ball, 
and fo reſort to the Table of Cubical Numbers 3 and having a 
Sale of Paper or Wood ready, you may ſet the Diameter of *'* ++ 
the Ball on it, from one pound as far as the Table doth run. D 
3 And that I may make it the more plain, be- 
c hold-the Diamcter of a Ball of 12 pound; and The Demonſtration and 


from that, by working as is before taught, you Damerer of 4 Ball of 
may have the Diameter of one pound Ball, es F eocne berng Maas 
which is here found, and true in every Condi- z,j ;: pra Grads ay: 
: : it'o g1VcnN, Ms 18 
ton. Thus having the Table of Cubical pag. $2. 
50 Numbers, wherein you find the firſt pound is | 

1090 in its Root, and the ſecond 1259 of the parts of one 

Pound Ball, which is 259 parts more than the Ball of one 


pound 3 


pound which added to the Diametcr of one pound, gives the 
' Diameter of a Ball of 2 pound 3 which place on your Ruler, 
then the Table gives 1442, for the Diameter of a Ball of 
3 pound 3 and it you take 442, and add to the. Diameter of 
one pound Ball, you have the Diameter of a Ball of 3 pound; 
And thus you may encreaſe and go upward till you haye a 
 compleat Height-Rule of what height you pleaſe. - 

So making it, as you are taught, you may anſwer any 
Queſtion demanded of the Weight of Ball, of the Metal and 
Weights of the place it is made for. For all places have not 
\ one Weight, as you [ce by the Table following. 


The Proof of the Height-Rule. 


Now every Height-Rule for Ball, of what Metal ſoeverit 
: be made for, is proved in manner following : That when you 
extend your Compaſſes to the height of one pound, and with 
the ſame extention turn your Compaſſes, you ſhall reach 
8 pound; and if you take the Diameter of a 2 pound Ball, 
and turn the Compaſſes about, muſt fall in 16 pound Ball; 
and of 3 pound to 24 pound : So that all Ball being twice the 
Diameter of the other, muſt'carry 8 times the weight of the 
others | 

Further-more, By the Cubical Table, with the Diagon! 
Scale of the height of one pound Ball, you may give an ac. 
count to-make Height-Rules, ſhewing the Weight of Iron 
Ball in any Place or Country, knowing the proportion it 
bearcth with our own Scots or Engliſh Weight : So that here 
it will be very requiſite, in regard ordinarily every Countrey 
have their own dinſtinct Weights and Meaſures, to give a Cz 
talogue of {ome ſeveral Places and their Weights compared 


with ours as you ſee, and as ſhall be farther demonſtrated for 
the Gunner's more eaſe, 


the Ark of Gunnery: 
Table of the Weights of ſeveral Places being 
compared with ours of Edinburgh. 
ib. 
| London — — I 
Antwerp ———— — 108 
Bollogne, betwixt 139 and —— 140 
1 Catalogue —- ER ROC I69 
Culley ———————— 102 
Curelaud —————— 9 
100 pounds at | Dantzich —— — 122 
Edinburgh < Florence ——— —— — 
maketh at Labech —————-— -—— I10 
Lyons ————— ——_ 120 
| Genua, betwixt 152 > and — 1 
Amſterdam ———— a———— I00 
Venetia, great Weight ————— 106 
Prague ————- ———— 62 
\ Lnblin —————————— 12 


i6 ib ſh. <1 
; f 
I ſet here for Example 3 There isa 100 36 112, OO 


Gun in Edinburgh, meaſured by the 36 JdiversÞls.. 
Height-Rule, and is found to ſhoot nmr Ces with 
26 tþ Ball; Now the Queſtion is, 672 9% 
What weight of Ball the ſame Peece 336 

doth ſhoot at London : And comparing 
the Weights together, you will find it "Y 40 32 
{and thus, ROS | 


192 


32 


Ounces 5] 12 


And that Peece which ſhooteth 36 IÞ Ball at Ediaburgh, will 
require at London a Ball of 40 ib 5 ounces Engliſh weight. 
Another Example. 
Likewiſe if there were a Peece at Edinburgh, which ſhoots 
9 i Ball; I would know what the Weight of a Ball fit for 
that Peece ſhall be of Danizick, Weight. 
P 2 Behold 


A Light to 


Behold the Works 


You ſee that of that Weight it will be. 
Io pound 15 ounces, and +5-5 parts of an 
ounce. 

And fo generally the Gunner may fit 


himſelf with Ball in all Places... 


Ounces 15} 68 


And as there is a diverſity in the Weights of ſeveral Places, 
ſo is there likewiſe a diverſity in the Foot: And that here it 
will be neceſſary to give a Catalogue of ſome ſeveral places,. 


and their Feet compared with our Foot, 


A Catalogue of the Feet of ſeveral Places compargd 
with ours of Edinburgh. 
Foot. 


.f Of the Ancient Romans ———— 87, 19 
| | Of the Ancient Greeky ———— 831 14 
; | Of the Ancient Babylontans - 74138 
1 Of Alexanaria Es 
OF the Iſle Samos roms, Tl As 

- Of Arabia ———————— 81,82 

100 foot of Edin- . Of Loudon ——— — —— — 90|.00 
burgh waketh— |} Of Parg —————————— $2| 64 
Of Leyden —- — - 87119 
Of Antwerp —— ————— 9587 
-1 Of Copenhagen ———————— 90;00 
| Of Venice — ————————— 77] 60 
Of Toleds —————————— 100] 00 
\L Of Strateburg ——————— 94122 


—— — —_ 
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Example. 
There is a Gun in Edinbergh, whoſe Diamcter of the Pore 
is mcaſured by the Height-Rule to be 6 { Inches; I demand 


how many Inches of Loxdox ſhall the Diameter of the Bore 
of the ſame Peece be. 


Inches. Inches. Inches. 
xg 64 9's 
4 — 5.5 Inches, 
4 54 
48 


1 Anſwer, That-Peece whoſe Diameter of i the Bore is 6 . 
Inches at Edinburgh, is but 5 5 Inches of Diameter at Loydone 


Another Example. 
There is a Gun at Loxdon which ſhooteth a Ball of 6 7. th 
ches Diameter 3 I demand of how many Inches Diameter ſhall 
2 Ball be at Edinburgh which ſhall fit the ſame. Peece: 


inches, Inches. Inches. 
9.0 63 10o(o 
#: yy 3 
27 T— 
3. 3's 
7 x Inches, 


I Anſwer, That Pcece which ſhooteth a Ball of 6 2 Inches 
Diameter at London, {hall cercainly require a Ball to fit her at 
Edinburgh of 7 + Inches. 

Any Ingenious Gunner obſerving all the Rules that hath been : 
deſcribed in this Chapter, may make an Height-Rule for any 
Metal of Ball. 

For more clearing of this, I ſhall fer here a Table of equal : 
Diameters.and different Weights. 

The 


3 


. Proportio ; ; 
rl Portion 5 Tin ———— As 12095 t0111 with other 
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The Diameters of Ball of one Gountry Weight fo by 

| found by equal and ſeveral Diviſions of ſever 

. "Metals and Stones, as they are compared with 
"Tron, 


' {Copper ——as Sis to 09 } 
1Silver- as 2415to3Z1 2 
Lead ——— as 16 if The Proportion 
Quickſilver— as 56 is t0Y5 of Iron Ball 


Gold ———as 8Sistoi9 | compared 


Iron is in 


Marble -—— as 96 1s to 43 Metals and 
Sclate - as 481s to 13 Stones: 

|| Stone as 14415 to 35 

| (Brick ——— as 2881s to 65 J, 


Example. 


There is-a Gun which ſhooteth a Ball of Tron weighing 


.24 pounds 3 I demand what ſhall a Ball of Lead'of- the fame 


Diameter weigh. 
Ib. 
486 ## 
X -3 


34 > Ib 


I Anſwer, This Pecce ſhall require a Ball of Lead which 


weigheth 34 tb and 8 ounces, which ſhall beof the ſame Dia« 
meter as was the Iron Ball of 24 pounds, 


Anothea 


all 


Another Example. / 
There is a Gun which ſhootcth a Ball of Iron weighing . 


36 pounds 3 I demand what ſhall a Ball of Stone of the ſame 


Diameter weigh. 
ib. 
HAAR Z3 8 3X 
4 8 3 ponnd, 
I Anſwer, This Peece ſhall require a Ball of Stone which 
weigheth but 8 tb and 12 ounces, which ſhall be of the ſame 
Diameter as was the Iron Ball of 36 tb. 


NY 
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CHAP... XX. 


?Or the Gunners further caſe, I have (et down Tables both 
.- of Scots and Engliſh Weight of Iron Ball, from 1 tþ to. 
100 Iþ 3 with the Diameters of the Ball both in Scots and 
Engliſh Inches,and parts of Inches 3 together with the Height 
of the Bores of the Ordnance that the fame Ball ſhall fit in 
the like Inches 3 So that he may take the Diameter of a Ball, 
(only-knowing the Weight) as alſo the Height of the Bore of 
the Peece, which the ſame Ball ſhall fit, from any Diagonal 

Scale of Inches, divided into Decimal parts. - 
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| Tables for Tron Ball, wherein you have the Weight of every Ball given in 
Scots Weight, from 1 tb to 100 tz together with the Diameters or 
Height of every Ball in Scots Inches and parts. of Inches, exattly Cal- 
culated to each pound Weight above-mentioned. 


B A B A | | B 
2.2222 26|6,5833 Fx] 8.2410 9.4129 
2.7998 27|-6:6667 218.2944 '77]| 9.4540 
3.2049] |2816,7480] |53]8-3473 9.4948 
3.5276] |29]6.0273 $4] 5.3994 9.5351 
3.8000 .30]6:9050 £5 | 8.4510 9.5752 
4.0380 31]6.,90808| 156}8.5019 9.6150 
4.2509 32] 7.0551 57 $5522 9.6544 
4.4444] _ |33]7-1279 Fe 8.6019] | 83] 9.6934 
4.6223} 7.1901 59 8.6L 9.7322 
4.7876 7.2694 60 "8-699 7 90.7708 


4 9421 7.3377 61]8.7478 36 | 9, 8089 
$.0877 7.4050 8.7953 90,8468 
5.2251] |39| 7.4709 $.8422| 9.8843 
5.3559 7.5360 64] 8.8889] | 89| 9.9217 
5.4804 7.5999 '65.] 8.9349 of '9 9587 


f.5997 7.6627] :. 8.9806 | 9.9954 
5.7140 7.7246 :9,0257 I0,0319 
5.8238 7.7053 [9.0703 10.0681 
5.0298 7.8452 69 [9.1146 LO,IO41 
6.0320 7.9042 70 [9.1584 95 | 10.1398 
6.1310 | 7.962} 9.2018 I0,1752| 
6.2268 8.0196 9.2448 10.2104| 
6.3197 8.0761 | 9 2874 10.2454 
6.4100 918.1315 | \74[9-3297 10-28c1| 
6.4978] 2.1868 (7519-3714 | | IO.J147 
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In this Table you have eight Columns, in the 1ſt, 3d, 5th, and 7th 
Columns, marked with the Letter A, is the Weight of the Ball in Scots 
Weights and in the 2d, 4th, 6th, and 8th Colutnns, marked with the 
Letter B, you have the Diameter of the Ball in Scots Inches, and Dc- 


cimal Parts.of Inches. The Geometrical Demonſtration of theſe 
two Tadblcs is In pag. 54. 
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Tables for Iron Ball, wherein you bave the Weight of every Ball given in 

Scots Weight, from 1 1b to 100 1þ 4 together with the Height of the 
Bore of each Peece anſwering to thoſe Balls, given in Scots Inches and 
parts of Inches > Exadily Calculated to each pound weight of Ball 
above mentioned, ihe Wind being truly extratted, 
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Aj :B 4 A B A B-- {5 A;4----B 
'Þ 2,3529 26 | 6.8695 ſx | 6.5993 70 | 9.8223 
212,9645 27 | 6.9566 52 | 8.6550 77 i 9.8650] 
313.3934 2% | 7.9414 53 | 8.7102 78, 9.9076 
43-7351] |29|7.1241j [54 |9.7645 79 { 9 9497 
514 0235 30 | 7.2052 55 | 8 8184. 60 | 9.9915 
614.2754 3L | 7,2843 56 | 8.8715 $1 j10,0330 
| 7] 4.5010 32 | 7.3618 ſ7 | 8.9240 82, 10,0742 
$14.7058] |33|7.4378 | |58|8.9759 $3 |10,1149 
014.8424 34 | 7.FI21L ſo [9,0272 $4 [10,1553 
10{5,0156| | 35 | 7.5855 60|9.0779] | 85|10.1956| 
11| 5.1774 36 | 7.6567 61 [90,1281 |. 86 | 10,2354 
12} 5.3300 37 | 7.7270 62 19.1777 87, 10,2749 
11315-4739 39 | 7.7957 {03 |9.2267 88 PLOELELL 
14 | 5.6109 39 | 7.8637 64 | 92754. 89 | 10,3531 
15|5-7414| [42|7-9303] [65 [9:3234| | _90110.3917 
16] 5.8664 | | 41 7.9959: 66 | 9.3711 9L | 10.4300 
17]5 9861 | |42| 8.0605 | |67j9 4181 92. 10.4681 
18} 6.101 43 | 8.1238 68 [9.4647 93.10.5058 
19 6.1876 44 8.1863 69 9.5109 94 10.5434. 
20] 6.2943 45 | 8-2479 70 [9.5566 95 10.5807. 
21 6,2976 46 8.3085 | 71 | 9.6016 EIS 10.6176: 
2216.4975 47 8.3083 | | 72 9.64.67 97 [10.6543 
F12316.5945 48 8.4272 73 | 9.6912 98 | 10.6909 | 
2415.6887 | |[49|8.4854| 174 [9.7353 99 (10,7271 
J25 [6.7803 | i501 8,5427j 175 | 9.7788| 100 | 10,7632 


In this Table you have eight Columns, in the 1, 3d, 5th, and 7rh Columns, mar- 
kd with the Letter A, is the weight of Ball in Scots Weight z and in the 2d, 4th,6th, 
and 8th Columns, marked with the I.etter B, you haye the Height of the Bore of cach 
Peece, which thoſe Balls ſhall fit, the Wind truly ExtraQed, in Scots Inches, and De- 
cimal parts of Inches: Which. you have in the Copper Plare, pag. 56, 57. 
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| Tables for Tron Ball, wherein you bave the Weight of every Ball given in 
Engliſh Weight, from 1 t# 10 100 th3 together with the Diameter op 
Height of every Ball ia Engliſh Inches and parts of Inches , exallly 
Calculated to each pound Weight of Ball above-mentioned. 


B A D | A B 
I, 9230 26] 5.6969 Fi] 7.1313 
2,4228 27 | 5.72690 F2|7 1776 
2.7735] |28[5.$394 7.2233 
3.0526| [|29[5.9081 7.2685 
3-2883| [305.9752 7.3131 


-3:4943| |31]6.9409 F332 
36786] 32]6.x0F1 7.4007 
3.6460[ .G,1681 7 «4437 
4: 0000 34| 6.2298 7,4862| 
4.14.30 6.2903 7.5283 


| 442767 6.3496 7.5699 
4.4026 6.40791. 7,6110| 
4.5216| I3816.4651 32] 7.6517] 
4.6347 39| 6.5223 7.6920 
4.7425 40]6.5766 517.7318 
4.8457 6.6309 7.7712 
49446 6.6844 | 7.8104 | 
5.0397 6.7370 1 7.8490 
F-I3I3 6.7888 7.8873 
5.2198 6.8399 |7-9252] 
5.3054} 6.86902 7.9628] 
5.3883] [47]6.9398 8.0000 
5.4688[ 6.9886 8.0369 
5.5460 | 7.0368 74 8.0734 | 
F:6229 s 7.0844 8.1096 | 
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Ih this Table you have eight Columns, in the 1ſt, 3d, 5th, and 7th 
-Columns,marked with the letter A,is the Weight of the Ball in Engliſh 
Weight 3 and in the 2d, 4th, 6th, and $th Columns, marked with the 
Letter B, . you have the Diameter of the Ball in Engliſh Inches, . and 
Decimal parts of. Inches. h 
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[ables for Tron Ball, wherein you have the Weight of every Ball given in 
Engliſh Weight, from 1 ih to 1001 ; together with the Height of the 
Bore of each Peece anſwering to thiſe Balls, given in Engliſh Inches and 
parts of Inches, Exatily Calculated to each pound weight of Ball 
above-mentioned, the Wind being truly extratted, 
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B 
2.0302z 
2.5053 
2.0371 
3.2322 
3-4517 
3.6998 
| 3.8950 
4.0722 
[4<37 9 
4 3493 
4.4904 
4.0123 
47369 
4:55 54 
4.9683 
ſ.9764 
5.1801 
F-27907 
542544 
54457 
5 F361 
5.6226 
5 7066 
\F,7001 
25 15.9630 


__—_— 


- 


A 
26 
27 
2Y 
20 


3 


| 32 


i 34 


i FO | 


29 


B 
7.4414 
7:4<97 
7 5374 


7.5845 


7.G311 


7.0770 
7.7225 
2.7073 


17.8117 


7.5556 


7.8950 
7.9419 
7.9544 
8.0264, 
8.0680 
8.1091 
8.1500 
8.1903 
8 2302 
$.2608 


d.3090 
8.3478 


[8.3863 


d. 4244 


| $.4622 


CC —— 


B 


8.4997 


0.5368] 


8.5735 
8.6101 


8.6463 
: '0,G602L 
| 8, 7176 
0.7530 
$.7880 
8.8227 


ener nin moments | 


, ©,S571 
| 8.8914 
| 8.9253 
| 8.9550 
3.9924 


91! 9.0256] 


| 9.0585 
:: YJ,OO012; 
| 9.1238 
' O0.IFF9O 


, 9.1079] 


, 9.2198 
| 9.2513 
* 0.2027! 

9.3139 


In this Table you have eight Columns, in the 11t, 3d, 5th, and 7th Columns, mar- 
k d with the Letter A,is the weight of Ball in Engliſh Weight; and in the 2d,4th,6th, 
and 8th Columns, ntarked wirh the Letter B, you hai e the Height ofthe Bore of each 
Peece, which thoſe Balls ſhall fit, TLe Wind rruly Extratted, in Englith Inches, and 
Decimal paits of aches : Which you have in the. Copper Piece herewith, 
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Thus having both Arithmetically, and by Tables, given>. 
Inſtructions how to make an Height. or Diamceter-Rule for: * 
Ball; and likewiſe having ſhown both Arithmetically, Geo-! * 
metrically, and by Tables, how todedudt the Wind from the: * 
Bore of a Peece, thereby to know her true Diameter of Ball, : 
and having given Tables of the Weight of Ball by their Dias : 
meters : Therefore it follows, by the Weight of the Ball and! 
Fortification of the Peece, that all Ordnance have their Pow-- 
der cither for Proot or Adction.. 5 

And, as I have ſhown by the Tables, all Braſs or. Iron- © 
Ordnance ought to have their Powder to their Proof; for 
True-Bored Ordnance, and True-Fortitied, the Weight of- 
their Ball from 1 1b. to 8 iþ, and from 8 to 18. three quarters - ? 
of their Balls Weight 3 and from 18 to 48, two. third parts 

. of the Weight of the Ball, and'ſo infinitely, X 

For their Ordinary, follow the Tables where you may ſerve : 
ſufficiently, and fave Powder. . J 
For Powder in Service or Action, it is to be referred to the. ? 
Gunners diſcretion 3 - and here I will give you Tables, whereby - 7? 
the Gunner may give Powder to Taper-Bored Ordnance, ei-.. ! 
ther for Proof or Action, or any hot Service, from 1 th Ball +. ! 
to. 36 1b Ball. | 
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: S formerly I have ſhown,all Ordnance are not true-bored ; . * 
{XY therefore I ſuppoſe it will be neceſſary for the Young , 
Gunner to know how to give Taper-Bored Guns their Pow=- 
der; and though they are not ordinarily in theſe Countries, . 
yet it may happen ſometime the Gunner :may be ordered to - 
make uſe of ſuch. In my Judgment -there are no Guns more 
fit to go in the Head of Regiments in. an Army than Taper- 
Bored Guns are ; I mean not Leather Guns, by which the. 
King and Country hath been cheated, but ſuch as they make - 
3n Holland of Braſs,Caft Ordnance. Neither do I mean thoſe 
Taper'd Guns, with which the Hollanders cheat the World, 
being Plates of Braſs within and without, betwixt the Skins 
there are Bars'and Hoops of Iron. 
A Table 


This is the Geometricall Demonſtration of the Diameter of 'Ball, 1nd the Diameter of rhe Bores of Ordinance 
From one Pound-ball to 63.E, nglyh weight: Andras 1 am informed, commonly uſed in England. by which 
Demonſtration it will not hold that 20 part of the Diameter of the Bore is Sufficient wmd for all Guns « 
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4 Table of Powder for T aper-Bored Ordnance, both for 


Proof, Aition, and Storm; from one pound [ron Ball, to 
36. pound, 
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| | | | | 
— 
S In this Table is four Columns, in the firſt, under Iron Ball, is-che | 
Weight of the Ball that theſe Guns ordinarily ſhoot 3 in the ſecond, 
Tunder Proof, is the Weight of Powder for Proof 3 in the third, un- 
Eder Action, is the Weight of Powder for Adtion ; and in the fourth 
{Column, under Storm, is the Powder for Service. The right order 
Tof all Gun-Founders is, That for every 6 i Ball the Peece ſhoots, 
cy allow 1 |þ for the Wind. . CHAP. 
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To find the Diameter and Length of the Taper 'd 
Chamber of a Peece, 


: PRovide a Tamken to the Bore or Height of the Ball; *put 
Moſt RNC 


ceſſary. 


it on the end of an Halt-Pike, and put it up till it flop x 
the Chamber or top z take that out again, having before max 
ked the Halt Pikcz then put up the Half-Pike in the Gun t 
the Breech, and mark the Half-Pike again then take a Peeg 
of bowed Wire, and put it 1n at the Toucn-hole to the lowe 
part of the Chamber,and mark the Wire above the Gun 3 tha 


hale it up till it hack at the upper pirt of the Chamber, anl 


mark the Wire there again 3 ſo meaſuring betwixt theſe tw 
Marks of the Wire,you have the ſmall end of the Taper-bore; 
&hen meaſuring the Diameter of the Tamken, and fo ya 
have the great End:: Then taking the Diſtance between the 
marks of the Hali-Pike ſo having both Diameters and Length, 
(if you will) you may draw the form of a Taper'd Chambe 
on Paper, and extract the Wind from it, for the Cartrage go 
ing up with more calc. 


CHA P;.--XXHI. 
For Chamber-Bored Guns. 


FA\Hcſc Guns are trycd with 7. part of their Balls weight « 
FT Powder 3 So that a Peecc ſhooting 24 tb Ball, is provi 
with 6 Ib Powder : For Ordinary, there 15 allowed for eve) 
pound of Ball 3 ounces of Powder, fo that there needs ro 


' Table co thoſe Ordnance, for tnere is not many of thoſe to bt 


found but Mortar-Peeccs, 
By 
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But certainly thoſe Peeces mult be ancient ſince their Foun- Chamter. 
dation 3 That Joſephus in his Antiquities of the Fews doth ſay, £977 
That there were Stones ſhot into Fernſalem at the Sicge of a #' x rig 
great weight 3 that at onetime one of theſe Stones ſhot off the boar Y 
Head of a Man, and carried it ſeveral furlongs from the Body. 

As I am here to ſpeak of Chamber-Bored Ocdnance, fo 1 do 
remember that in Hzlland they ule to bore their Guns of 5 t5 
Ba'l 'q 8 tb, and that there may come of theſe Guns to be made 
uſe of. | | 

Now know that of Chamber-Bored Guns, there are three Three forts 
forts; to wit, firſt, Thoſe that thoot: Iron Ball Secondly, of Cam- 
Thoſe that ſhoot Scone Ball 3 and thirdly, Thoſe that ſhoot © 4 9r4- 
Granadoes and Fire- Works. as 

Firſt, Know that it is a Chamber-Bored Peece which hath 
two right and true Boresz the one is the vacant Cylinder, all 
from the Muſle till you come to the Charged Cylinder 3 the 
Charged Cylinder is from the Touch-hole to the great Bore, 
called the Chamber, becaule it is not fo great a Bore as the 
other. | 

But if this Chamber be too long and narrow, or ſmall to 
continue Powder for this ſort of Peeces, then the Ball may be 
delivered before all the Powder be fired, and do little Execu- 
tion For it is without controverlie, that the vehemency. of 
any Ball ftruck from a Peece, is by vertue of the Powder fired 7;; 
in the Peece before it come out, and is rather hindred than fur- 2s 
thered by any Powder that is fired after it is out. Likewiſe 9424 ro 
there be Chambers ſhort and wide, which may be-harmful for ©* 2/4 4i- 
the Powder'all firing ſuddenly, before it looſe the Ball, the (£528 = 
ſtrength thereof many times doth burtt the Peece; Therefore it Fear Sa 
1s belt in this, as in all other caſes, a true Proportion be kept, danger. . 
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CHAP. XXIV. 


To know the true Proportion 'of the Ghambers 
of” Ordnance, 


Nd firſt of them which ſhoot Tron Ball-; a well propor- 
A tioned Chamber for a Peece that ſhooteth Iron Ball, 
ought to be three Diameters of the great Bore long in the 
Chamber, and three quarters of. the Diameter of the Ball, the 
Diameter of the Chamber : Having this Proportion, they 
ought to have one pound Pouder for every three pound of 


Ball for Proof 3 and-for Action three quarters of a pound; 
this being ſo. plain it needs no Tables. 


The true Proportion of a Chamber in a Chamber-Borcd 
Peece that ſhooteth Stone, is once and a half the Diameter of 
the Ball long, and the Diameter of the Chamber is two third 


-parts of the Diameter of the Ball 3 having this Proportion, 


one pound of Powder will {erve to prove a Peece that ſhooteth 


4 pound of Ball, and three quarters of a Pound for Action, 


the Ball being Stone. 
Now I ſuppoſe, and I hope that I need not doubt, but hi. 
therto there is enough written and declared to the uſc of great 


Ordnance of moſt forts that are uſed, and how with caution 


they ought to be handled. 


.1 was a And becauſel in my Youth have ſerved for a Gunner both 
Gzner by Sea and Land, not doubting that any need Inſtruction that 
3090 are undertakers to be Gunners, ( but as aforeſaid ) it may be 
[tips came fone Friends may preter ſore Young Men before they be ca- - 
zo the pable, even to be Gunners of good Ships, who never knew 


Down5,iz how to ſhoot a Gun in anger. 
the year 
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CHAP. XXy, 


Therefore I will here give ſome needful Obſer- 
vations for Gunners of Ships. 


1. He firſt is, That the carcful Gunner coming into a 

'F- new Ship, diligently and carefully meaſure his Guns, 
to know whether they, or any of them, be full Fortitied, Rc- 
inforced, or Icflened in Metal. 

2. Then he hall with a Ladle and Sponge draw and make 
clean all his Guns within, that there remain not any old Pow- 
der, Stones, Iron, or any other thing that may do harm. 

2. That he ſhall ſearch all his Guns within, to know if 
they be Taper'd, Chamberd, or true-Bored, or whether they 
be crackt, flawed, or Hony-comb'd within : And finding what 
Ball ſhe ſhoots,to make the Weight of the Ball above the Port 3 
that thereby he may ſet the ſame Mark or Number upon the 
Cartrage and Caſe, that in time of Service, thoſe who bring 
the Powder may not go wrong. _ 

4, The Guns being dimenſioned and clean as aforeſaid, the 
Gunner ſhall take halt a Ladle'of Powder for every Gan, and 
blow them off, Sponge them well; and finding them clean, 
Load then the Peece or Guns with their reſpe&ive Cartrages 
and Powder 3 which being rammed home, with a ſtrait Wad 
after it, then let the Ball rol] home to the Wad, and ſet a Wad 
cloſe home to the Ball, that the Ball roll not out with the tum- 
bling of the Ship 3 then mult he Tamken that Prece at the 
Muſle or Bore, with a Wood:n Tampkcn, which he muſt 
Tallow with hard Tallow round'avout for preſerving the 
Powder from Water Likewiſe make a li:tle Tapon of Ockam 
tor the Touch hole, which mult be tallowed alſo for Water, 
before the Leaden Apron be put over then make your Peece 
faſt as occaſion beſt preſents, 

5+ The Pcece loaded and faſt, then the Ganner'is to have 
ro every Peect 24 Cartrages at leaſt ready made; to wit, 12 
alled, and 12 empty in fort ; Likewiſe lie nivſt be careful, fo 

long 
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long as. the Gunner's Crew arc bulie with the Powder, that 


there be no-burning Match or other fixe in the Ships: alfo-t 


lay his Cartrages in Barrels or Cheſts 1n ſort, that when there. 


is occaſion to be brought, it be without abuſe. 
Moſt need. 6. The Gunner mult ſee that he ſort his Ball very well, aq 
fob. for lay every ſort by themſelves in ſeveral Caſes, and upon every 
great hurt Caſc ſet the weight of one of the Shot which is in them. Alf 
-14y come he ought to make the Bags for Hail, for the Guns above, 
” Pop ready betime, and fill them with Stones, Small Shot, or 
oil pieces of old Iron, which may do great dammage to the Ene- 

mies Men, | 

7. If it fall out that any new Ports muſt be cat out in the 
Ship, the Gunner muſt be careful that they be above a Beam, 
or cloſe by if poſlible 3- alſo that they be not higher or lower 
than the Ports before > Likewiſe that there be room for the 


Guns to play, becauſe if one Gun ſhould be diſmounted, 


there might be another brought to her place : And obſerve, 
that the Carriage ſtanding on her Truckes, the uppermoſt part 
of the Carriage mult come to ſtand in the middle of the Port 
up and down, that a Man may lay his Piece as he pleaſeth. 
8. The Gunner muſi be careful that the Powder in the 


Room be well covered with Hideszalſo that the Axtrees of the 


Truckes be well ſmear'd with Sope 3 alſo that his Ropes, Rams 
_ FER hes mers, and Sponges be ready at hand 3 and he muſt not let the 
[eg © Powder lic unturned above one month, otherwiſe the Salt- 
Peter will deſcend to the lower part of the Barrel, which is to 
| be feared if Men ſhould make uſe of that Powder : And he 
muſt every Month draw the Ordnance, if he fear they have 
got. any Wet or Moiſt to the Powder, alſo for fear of the Salt- 
Pcter diflolving, which may. prejudice the Pecce. And he 
mult be careful of the Candle and Fire about the Gun-Room 
and Powder-Room, that there come no difafter. Likewiſe 
he muſt keep a good Account of all Materials that. belong, to 
the Guns, as Ball, Match, and Powder, what part thereof 
he ſpends, and alſo what now remains, that he may give a 
good account what is become of them. 
9. A Gunner muſt uſe all diligence before he Rencounter 
with his Enemy, to ſet a Balley of Water betwixt every two 
Guns, that when they ſce conveniency, they may dip the 
Sponges for cooling of the Peeces, and fear of Fire remaining, 


which 


the Art of Gunnery, 

which may do hurt: And that he be careful not to ſhoot ex« 
cept he hit, for it 15 ſure, when the Enemy ſees that he is not 
hurt, it gives him more courage: But to encourage Young 
Gunners, I will counſel them at Sea, not to uſe a Lont-Staff 
in Service, but firſt obſerving the way of both Ships, whe- 
ther the one heave and the other fet, or both heave and ſet to- 
gether 3 and alſo the {ailing of the Ships,it both one way,or on 
ſeveral Tacks,whereby he ſhoot not in vain: Now if theGunner + 
have a ſmall piece of light Match, he (tanding at the left fide 
of the Pecce, ſhall ſet his: right foot-in the Carriage, look- 
ing over the Pcece, and according as he fees occaſion give fire, 
and at the fire giving, retire his right foot,and before the Peece 
be recoiling the Gunner is free 3 and by trying his Dexterity, 
will make a good Experiment, and that he will do good Scr- 
vice : But it the Ball have not done to your expeRation, you 
may help the next 3 for when you fce from the Breech of your 
Peece to the Muſle, and ſo to the Mark, you have a hght of 
three things ſo Excdide avers, that ſeeing over any three 
things, you have a right Line from the firſt to the-third, 
thxough the ſecond 3- for there is no Man dare promiſe to make 
a good Shot at Sea, it he have no experience of the Peece,and 
obſervationof the Ships motion.  . 

10. Alſo the Gunner muſt be ſure that there be no melted 
Stuff for Fire- Works done in the Ship but on Shore, for it is 
dangerous for a Gunner,and great hazard for Ship and Goods, 
yea and Mens lives: Likewiſe there may no Fire-Work be 
brought above in the Round-houſe or Cabin to ſtand, for fear 
of ſhot, but mult be kept below till time of need, either in 
the Powder-Room, or Steward-Room : By the hazard of 
ſuch things there hath been many and crucl Examples. 


Of Neceſſaries that s Sea-Gunner onght to bave 
for his Ordnance. 


Neceſſaries that a Gunner ought to have for his Ordnance 
are many, and the quantity is according to the quantity and 
quality of his Guns 3 and alſo if he be ina Man of War, or 
a Merchant-Man, then there is difference of Provifions, only 
I will here name them, let every Gunner take what he thinks 

R 2 will 


2 


T leave to 
the Gun. 
Pers own 
diſcretion 
the quan- 
tity of ne- 


ceſſaries. 


A Light to 


will fit, and at the Voyage end give an account what is ſpent, 
and what he hath, and how he ſpent that which is gone. 


Powder: - 

Round Shot in fort. 

Double-heads in ſort. | 

Cut Iron of foot or foot and half long. 

Wooden Tampkens in ſort. 

Cartrage-Paper. 

Threed, Needles, Twine, and Starch. 

Match. 

Mallets, Hand-Spoaks, Rammer-heads, Worms, 
Ladles. 

Sponge-heads, and Staves to place them on, 

Beds and Coins in ſort. | 

Old Strouds for Breeching, and twice laid Stuff for 
Tackles. 

Laſhers, double and fingle Blocks, new Rope for 
Double Tackles, ſome old Strouds for Sponges, 

ſome Lines. 

Marline, tarred Twine, Port-Ropes. | 

Moulds for Cartrages in ſort, Axel-Trees and 
Truckes. | 

Budg-Barrels, and Lint-Spindles, Crows, Splice- 
Irons. 

Primes, Staples and Rings, Tackle-Hooks, Nails. 


Thimbles, Port-Bands, Sheet-Lead, and Lead- 


Shot. - 
Old Canvas, Scales and Weights in ſort. 
Lanthorns, Dark-Lanthorns, Powder- Meaſures. 
Sope, Horns, and Prime-Irons, Height-board. 
Height-Ruler and Compaſles, 


With what other Inſtruments he finds needfal, 


CHAP, 


7 => 
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CHAP; XXVI. 
Flow to Diſpart a Peece of Ordnance. 
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; Neaſte way to Diſpart a Peece of Ordnance. Firlt, Take 
the Diameter of the Peccz vpon the thickeſt part at the 
« FBreech with a pair of Callabaſſer Compaſſes, and likewiſc 


the Muſle at the thickeſt part thereof 3 then draw upon a 


Paper or Board both Diametcrs ; So laying a Ruler es 5 
by the 


_—__ a "IE" T7: _ wy IR & 614 _ _ ws * ON" on - PX" ey 3 Fg 4 bo Wha A 6” TOE —— : : <6 oth aac "_— = 
- . ) 
we = 2s 
» - * 
a x . , ” . - £ 4 . 
: , 5 ® v5 , by 
%. 
* . Q . ' 
: 4 . » 


. the Centre, draw the Diameter, and then you may the eaſier 
take the Diflerence betwixt gyem- 


Example. 


The oxly The Diameter of the Breech ( in the preceding Figure ) is 
way ro FE F;j the Djameter at the Muſle CD, and the Diameter of 
D _—_ * the Bore AB fo you ſee the Difference betwixt the two Cir. 
04442. Clesis D For E C, which is the'trae Difpart of that Peecg, 

If you take a piece of Wax, or Straw, Or Stick, of the length 
DF, and (et on the Muſlleat D, you have a true Diſpart : I 
have made them of Iron and ſcrewed them on. | 


C HA P; XXVII. 
How to level a Peece of Ordnance to ſhoot at Blank, 


What  Hooting Point-Blank is a term very much miſconſirued 
ow. amonglt our Gunners,for I have heard {ome ſay,they have 
7”: fa , ſhota mile and more Point-Blank the which is contrary to 
Zi the nature of Great Ordnance, for it is obſerved, that it is 


much to ſhoot 350 Paces Blank, accounting 5 foot to a Pace, 
which is little over the + part of a mile. 

But to ſhoot Point-Blank, is to be underſtood, that then the 
hollow Cylinder of the Peece lieth upon a level Line, o that 
the Ruler of the Quadrant being put into the Mouth of the 
Peece, the Plumb-Line hangeth perpendicular, then that Peece 
licth to ſhoot Point-Blank. 


To know how to make a good Shet at a Mark, within 
Point-Blank-reach of the Pecce. 


The Pecce lying as is before ſhown, ſet the Diſpart of the 
Peece at the place required on the Muſle, then a Ruler from 
the Diſpart to the Breech of the Peece 3, ſo turning your Peece 
to the Mark, you looking from the Breech alongſt the Ru- 
ler to the Mark defired 3 fire” your Peece, and it there be 
nothing 


er 


Us Cd $& OO + COD 


nothing defective in the Peece, or Carriage,” or Platform, you 
mike a good Shot :. But if the. Peece liefo, that: the Ruler of 
the Quadrant being in her Concavity, and the Plumb-Ling 
cut any of the Quadrant, then is that Peece (aid to be eleva- 
ted, and will (hoot farther than when ſhe licth level, eXCept 
there be {ſome Object which lieth higher than the Peece to ſtop 
it, And if that Peece lie fo, that when the Ruler of the Qua- 
frant is in her, the Plumb-Line hang without the Line of 
Level, then that Peece is faid to lie under Metal,. and will 
wt ſhoot {o tar as 1t the Peece were lying level, except there 
ka very great deſcent under the Pcece. 

Moreover It is certain, it Men have time, and the Obje& 
ying within Point-Blank-reach of the Peece, that the induftri- 
js Gunner obſerving theſe Rules, may do good Service at the 
irſt or ſecond Shot ; for it is certain, that if a Man look 
long any three things or marks on one Line, then betwixt 
the firſt and third there is a right Line over the ſecond 3 fo 
that if a Man look from the Breech of a Peece, over the end of 
tis Diſpart on the Mulle of the Pcece, and to the Mark he is 
0 ſhoot at, then the Breech of that Peece and that Mark 1i- 
h on a right Line through the Diſpart ; Therefore it is ima- 
fined, the Mark being within Blanx-Reach of the Peece, if 
the Peece be loaded and fred ſhe will make a good ſhoot, all 
mpediments bcing removed, 


C H A B, -Xxvilt: 


F the Ball err,contrary to your expeation,cither above the 
Mark or bclow, or on either fide, follow the Rules follow- 
ing to-help the next. 
Rule 1. 


If the Shot err too high or #10 low, help it thus , 


When you have done as is deſcribed, and that the Shot hath 
arried too high as in D, or too low as in E, the Mark you 
ſhoot at bzing in C3 having loaded your Pecce, you are to find 

| the 


the middle of the Bore of the Peecegand the places on the Baſe. 
Ring and Muſle-Ring correſponding, then you are to ſet the 
Diſpart, ſo you cauſe traverſe your Peece till you bring the 

| Breech of the Peece A to the top of the Diſpart at the Muſle B, 
and the Mark Cina Line 3 after Fire given, you hold this for 
a Rule. 

But the Gunner may lay his Peece very artificially, and yet 
the Shot may carry contrary to expecation ſeveral ways if 
it be too high as in D, help it thasz having laid your Peece 
as at fhrli, in the Line ABC, and found the Ballin D 5 then 
lengthen your Diſpart on the Miiſle-Ring, till looking over 
the Peece you find AB D3 this done, you are to cauſe lift the 
Breech of your Pcece, till over your Pecce and Diſpart you 
tind the appointed Mark C 3 then fire, and you will hit your 
delired Mark. | 


"1o/erve Likewiſe if your Shot at firſt had been below the Mark, as 
me (- inE; youarcto Load her and bring her to her firſt Ration, 
Pr 5 and then you are to take from your Diſpart fo much, till 
Numb. 1. yYOu's | Y P L You 
have the Line A BE; this done, you ate fo lower the Metal 
of your Peece, till you find your defired Mark ABC) hte 
your Peece and you do good ſervice, | 
Now if the Ball ſhould come to light on either fide of the 
Mark, as (in the ſecond Figure of the Copper Peece ) inE 
to the right handz to help the next, lay your Peece in all 
points as before, with her Diſpartz then you are to go to the 
Breech of your Peece, and find at your .conventency a place 
on the Baſe-Ring, looking over the Difſpart, you ſee the mark 
of the ſhot at E 3 mark narrowly that place of the Baſe-Ring, 
(with Chalk or what you pleaſe) keeping that mark to look 
over your Peece, then you cauſe traverſe your Peece till look: 
ing ovcr your mark on the Breech, your Diſpart, and behold C 
your dchred Mark ina Line 3 fire that Peece and you have 
your dchire, And it to the Icft hand, you may help in the 
{ame manners . 
Ogferre Put it you were to (hoot at any known diſtance, without 


— FENY the Blank-reach of the Pcece, upon any degree of Random, 
472 FHE © OP= 


any Feece, hrit meaſure the diftance to the Object, and as you find it in 
N14. 2, Proportion to the Blayk-reach of the Peece, the ſame quantity 

| you may take from the Diſpart. For if your diſtance be 5 
tarthcr than the Blank-reacl) of the Peece, then take from the 

- Diſpart 
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the Art of Gunnery, n7 © 
»N Diſpart 5 part of its length z by holding this proportion, if 4 
the Obje& be on a right Line from you, you will do good 

ſervice. Many times it talls out, that when a Gunner enters. 
a Battery, Caſtle, or other Fortification ; before he can have 

time to obſcrve Rules,orders are given to fire fome Ordnance 

it may be in all his Lite he hath not ſcen the like before that 

time, therefore he muſt lay his Peece by the diſcretion of his 

Eye and former experience 3 1t then his Ball firike the Mark, 

his experience and diſcretion is a good Rule z bur if the Ball 

go bcfides expectation, you may help as is before taught. For 

if the Gumner obſerve theſe Rules cautiouſly, he ſhall find both 

pleaſure and profit, and have praiſe of the Spectators. 
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CHAP. XXIX. 


The way to Shoot a Ball from a Hill to a V alley, 
or from a Valley to a Hill. 


Any and divers Opinions are there of ſhooting from 7 /*:p9/# 
Height to Valleys, as Nicholas Tartaglia in his firti _ Fi 
Book of Colloquies, and 26th Colloquie, afftirmeth, That though ws _— S 

the Mark be within Blank-rcach of a Peece, the Ball ſhot Aens 
under Metal will ſtrike above the Mark aimed at. Likewiſe one 74s; 
Wiliam Claes, in his Book called the PraGick, Burketric,pag 94 L oC 
athrmeth the ſame by many Inſtances, That a Ball ſhot from a = 

mm Hcight will over-ſhoot the Mark, though there be no impe- 

Wm diment. But I cannot blame the Hollander, in regard his 

i Country is very plain, and no remarkable Height, whereby | 

he might have confirmed what he faith by practice. But 1 ra- 

ther adhere to Luigui Callado ; for in his Prafich manual de 
Arteyleria, Chap, 8. he informs, That a Ball being ſhot from 

a Height, will firike bclow the Mark 3 as I my ſelf by pra- 

Rice have found divers times. 

* For in the year 1650, I was in the Caſtle of Edinburgh, By Expe- 
when that Army of Rebels to our King did bcleaguer that Fence. 
Caſtle, ſo that many times I had occaſion to ſhoot ſo tar under 

Meta!, or below the Level-Range, that I have bees forced to 
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cut the Breſt-band of the Carriage quite out, and fo to elevate MW 
the Breech of the Peece, that it hath been ſuppoſed ſhe woulg; 
fall over the Wall; and though in this caſe I durſt not coin. 
. my Peece with faſt Bed and Coin, yet always I tound the Ball- 
to hit below the Mark till I helped it. 
A Remar- One remarkable inſtance I had of this, in ſhooting at that 
k4>1e:1n- Mirror of his time for loyalty and gallantry, Fames Mar-- 
Haves. queſs of Montroſs his Head, ſtanding on the Pinacle of the 
Tolbooth of Edinbargh, with which the Enemy reproach us, 
as counting loyalty a fin worthy of death. Now at this time 
Twas by the Governor commanded, that there ſhould not a: 
Gun be ſhot in the Caſile 3- which I tovk as an ill Omen of _ 
what followed; I demanded a reaſon for it : he told me I had: 
too much Blood on my Head already : I being ſomewhat 
troubled, leſt his Majeſty, and thoſe that loved him, . both a= 
broad and in the Caſtle, ſhould ſuppoſe me a helper to: the. 
when  Treachery, delired the Governor to give me Orders in pre-- 
Sheep is fence of all the Souldiers, otherwiſe I would not defift. So. 
Gezeral of he ſent forme, and-on the Head of the Parado, commanded-. 
an 41m) me that.no Ordnance ſhould be ſhot in the Caftle 3 for if any: 
$: How Gunner ſhould do it, I'ſhould ſaffer a Counſel of War. Nee + 
beteat,  vertheleſs, being curious to-have down the Head, which de--: 
| ſerved Honour above what I can write, Laid a Peecce of 24 tb '|W: 
Ball 3 and becauſe I durſt not be acceſſary to any ARtinz, far I 
leſs to that, I deſired Thomas Kniblo, who was Keeper of the i 
Magazine, that he ſhould fire that Peece, after he ſaw the Go. | 
vernor and I gone to walk; which he did. The Governor WE 
hearing a Shot, and I in his company, inquired who had ſhot We 
that Gun : I anſwered;l knew not 3 ſo that one returned to the- Wi 
Wall to know who it was, and whereat he ſhot 3- the young, . 
Man anſwered, Sir, I thought that it was fin in you and the. 
Maſter Gunner to ſuffer theſe Men to fortiftie themſelves, and 
raiſe Batteries before your Noſe,and you. not ſtop- them, where--- 
fore Þ ſhot at this, meaning the Battery. | 
But that Providence had ordered that Head to be taken: 
down With more Honour, I admired of. its abiding, for the 
Ball took the Stone joining to the Stone whereon it ſtood 3 
which Stone fell down,and killed a Drummer, and a Souldicr : 
or two, on their march betwixt the Lucken- Booths and the: 
Church, and the Head remained, till by his Majeſty it Tas : 
| cauled 
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tauſed- to be taken down, and buried with ſuch honour as was 

gue fO lf. ; : | 

' Now any that knows the Place, knoweth that betwixt the The nc. 
Fore-wall of the Caſtle and the Tolbooth is nor a quarter of /5»s of 

k miles ſo that it was in Blank-reach of a Demi-Cannon : Yet ' er for- 
the Peece lying higher than the Mark ſhot at, ſhot lower than FL. 
the Mark : And I am of Opinion, that Reaſon mul give WE 

to be {o, in regard that the Parallel Line made betwixc the 

Breech and the Diſpart, lay $ Inches near above the Bore of 

he Peece «: and if it carried abont fo far below the Mark, I 

am ſure ſhe perfe&ed the Line, the Bore made parallel to the 
Imaginary Line above : So much for ſhooting trom a Height TEE has 
toa Valley, which may be helped, by laying your Pecce fo as AC. 
your Imaginary Line parallel to the Bore, dire& you half a 

foot above the Mark, then you ſhall do good Service. 

"It is alſo tobe obſerved, that ſhooting trom a Vallzy to a 

Height, that a Ball will over-ſhoot the Mark, if it lie within 
point-Blank-reach of the Peece : Reaſon thould gjve it ſo: for 

the Pcece being elevated .to a great Height, the Ball with the 

force and exaltation of the Powder, doth elevate above the 

true Line, which the Bore maketh to the Mark, in regard of 

the Wind or Vacancy that 1s betwixt the Bll and the Peece: 
'As was found by ſhooting at the Caſtle of Ediybzrgh, where 
the Gunners ſhooting 'to diſmount our Ordnance, moſt of 
their Shot flew over the whole Caſtle, till obſcrved by the 
[Gunners and helped. ,But when we come to treat of Obſer- 
vations of Heights, Depths, and Diſtances, by the Quadrant, 
you will have further ſatisfaction. 
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To know how to make as good a Shit by. Night 
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A S there is none will deny, that among the many Terrifi- F/* # the. 


LA. cations which may be put upon an Enemy, to ſhoot 2" 7* | 


lamongſt them by Night is not one of the lealt of them ; But a £neny. 


if you will ſhoot by Night, you muſt provide by Day, and kom 
obſerve as followeth. | 

Firſt, Yoware to lay your Peece by day, as is formerly Ball 
taught, being loaded with Powder and Shot, as if you were 


| miX! 
G04 oz. $0 inake preſently your execution at the place. Then take a ſee v 
ſervations Mariners Compaſs, and ſet that on. the Breech of the Peece, 
;7 follow- and looking over the Peece you fee the Mark, and.obſerve how. OD 
a. the place bears off you, ſo that in the Night you may, know 
how, and on what Point of. the Compaſs the Place bears off 
you, when you are to give Fire 3 then take a Line and plum- 
met at the Muſle of the Peece, and right over the middle of 
the Muſle let the Plummct hang to the Platform 3 ſo you ſhall 
remark, or make a mark on the Line where it cutteth with the. 
lower edg of the Bore. of the Pecce at the Muſle 3 and. like- 
wiſe remark where the Plummet toucheth the Platform :. And. 
for your more aſſurance, you. may let the Peece be fired. in 1] 
the day time at the ſame Mark 3. and as. you find that Shot to- Bk 
proſecute, you may. proceed. as 15 before-taught, and in the. ov 
Night you may do good. Service. to 


tn. the Firſt, Set your Peece as is before ſhown by the Compaſſe,. 
Night 4 cauſing your Matroſs or Pioneer to traverſe the Peece to th 
2 247. your defirez then go to the Mule. with your. Plumb-Line, 
cauſing them to elevate or. abafe the Metal, till you find the 
Plumb-Line and Plumb fall in their former ſtations: So in 
firing that Peece you may do good Service by Night or by. 
Day. | 

But withal you muſt obſerve the diſtance to the Mark, if. 
you be tothoot beyond Blank-reach of the Peece, alſo how the 
Wind is, whether with or againſt you, or on which fide ; for 
by theſe means the Ball may change her Courſe; and fo if 
you have a Dark Lanthorn, that you may fee your Compaſſe 
and Plumb-Line, obſerving all theſe things, you may ſhoot 

by Night as well as by day. 


But to know whether- you -ſhoot right in the Night-or not 


Tobe ſure It ſhall be requiſite to take ſome Butter, or Tallow, and 
Jou will ſee ryelt them in ſome Kettle, wherein you ſhall dip your Ball that 
you Bl is to be ſhot, and roll the ſame Eall in fine Powder, that the. 


Lights. Powder may tick faſt to it 3. and when you have done, put 
| : home 


the Art of Gunnery © xm _ + 


home the Powder in your Peece; and obſerve you put no Wad 
betwixt the Powder and the Ball 3 ſo.when you give fire, the 
Ball will ame as a Candle 3 and where the Ball doth light, the 
mixture will fly on the Obje&, by the light whereof you will 
ſee whether you have hit the Object or not. 


CH AP, XXAL. 


To know how far any Peece will ſhoot 
at any degree off Random. 


His task. is ſo difficult as there are Proportions:of Ord. Oncerram 

L nance, yea it will alter by the alteration of Weather ; NO 
likewiſe if the place lie higher, the Peece ſhall ſhoot farther vor” ing ai 
over a Valley at the ſame Random, than ſhe ſhall from a Valley. Tables. 
toa Height 3 for theſe Reaſons, I' have found none that ever 
made Tables for great Ordnance, that would or could make 
them good on all Accounts and all Degrees.- 

Now the. only Rule by -which a Gunner may know how 
many Paces his Peece will ſhoot, in elevating from Degree to 
Degree, 1s to take good notice how far ſhe ſhoots Point-Blank,. 
as alſo Horizontal with the Metal 3 which Diſtance being mar- 
ked to be + part, or a half, or 4 parts farther than Point- 
Blank, then hath he a convenient Proportion to work by, and: 
to find his defire.reaſonably near. | 


Example. 


There is a Demi-Cannon ſhoots Point-Blank 200 Geome- 
trical Paces, and Horizontal with the Metal 400 Paces, this 
holds proprtion as 2. to 1, the one half leſs: Therefore ſay 
by the Rule of Three, As 2 is to 1; fo is 200 to 100 Paces, 
that this Peece ſhoots farther at every Degrees elevation. Yet 
not wholly through the Table, for there 1s a rebating in 
every Degrees elevation ; Now to find this, you ſhall yet di- 
vide 100 by 44, and: you have 2 43: So as 3 times 11s 33; 
and 11s 44.3 thercfoxe when you defire to make this ke, 

| | take 
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take 2 from 100 there remains v8, which added to 200 mike 
2983 then rake 2 from'98, 'and there remains 96,- which bed 
ing added to 298, giveth 394 3 This is the firſt and ſecond Del 


gree elevated 3 this continues till 35 Degrees elevation, where 


you have 443 and you have for 35 Degrees clevation | 2400 
Paces3 then the addition 1s 28, and the rebate of every De- 


gree 3 3 by which you may make this Table following: and 


. This Ta- 
ble I hal 
from Wil- 
liam Claſs 
.m his Pra- 
dice of 

Crnuery, 


in doing fo with all others you have your defire. 


A Randoms-Table for a Demi-Cannon to 45 Degrees. 


| | 
| 298, 116 | 1528 

394] | £7 | 1594 
| 1488 18 | 1658 
| 580 I9 | 1720 
670 20 | 1780 
758] |21|1538 
844] - | 22 | 1894 
928] |23|1948 
I1010| 'j 24 | 2000 
{1090| | 25 | 2050 
1168] 1.26 | 2098 
1244] |27 | 2144 
|1318] [28 2188 
1390 | -| 29 2230! 
1460} | 3072270 


, # 


This. is now a'bricf way of making a Table of Randoms 
for a Demi- Cannon,: which may be done in like manner tox; 
any Peece of Ordnance whatſoever 3 firſt knowing the true; 
Diſtance ſhe ſhoots at Point-Blank, and the Diſtance ſhe ſhoots; 
lying Horizontal by the Mctal , compute Difference, and, 
work as before, you have. your deſire. | 

As this Table is-for a Demi- Cannon, ſo there muſt be one. 
for every lort of. pagan: the. PHI, makes ulc of And, 
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CHA P. XXXIL 


| he Geometrical ©uadrant, with the Uſes in Meaſu- 
| ring Diſtances, Heights, and Depths, and. Diſtan- 
j ces moſt uſeful for a Gunner, 


x Firſt, 
fo meaſure the Height of any Tower, Wall, or Caſtle, ov auy 


other Body, ſtanding ou a Plane, if you have acceſs to it, by 
the Gunter's Quadrant. 


q CE: the Ruler of the Quadrant ſo to your Eye, that you fee 

' Jy through the Sights, trom the place where you Rand, the 

| {mark you deſire to obſervez then note what part of Umbra 

| FReda, or Verſa, your Thread cuts, and you ſhall find the 

| BHeight in this manner... ' 

| 1. If the Thread of the Plummet fall on 100, then is the 

* Bcight deſired equal to the Diſtance betwixt the Obſervers 

Woot, and the Ground or Root of the thing obſerved. 

(2. Otherways, if-the Thread fall on the pazts of Umbra 
| Bea, or Right Shadow, then is the diftance betwixt the Ob- ,»; an 
 fervers foot and the ground of the thing obſerved, le& than 06ſervars- - 
| the Height of the Body obſerved, according as the parts cut off 95 4one 
| FRight Shadow by the Thread is to 100 3; Therefore uſe the 24 = _ 
| Rule of Proportion, otherwiſe called the Rule of Three, and © 

| ſet the parts of Right Shadow in the firſt place, cut by the- 
{Thread or Plummet-Line, and the 100 in the ſecond, and 

the Diſtance you are from the Root, or foot of the Mark, in 

{the chird, and the fourth place will ſhew the deſired Height 3 

Fas you may ſee in the Example following. 


* 
.. 
= 
2 


Example. 


| Suppoſe the Thread to fall on 25 parts of Umbra Refa, 
Jand the diſtance betwixt your Foot and the Wall be 3o foot : . 
{Then ſay, as 25 parts of Right Shadow: is to 1003 ſo is - 
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zo foot the diſtance given, to 120 foot the Height required; 
to which you muſt add the length betwixt the O-ſervers E 
and the Ground. 

3- But if the Gunner-cannot Cipher, then do this; go þ 
far back or fore, till you (ce the Mark defired, and that th 
Plummet-Line of your Quadrant ( being ſtill od(erving ) 
on the parts of Right Shadow : And know that it the Lin 
fall on 100, the Diſtance is equal to the Height : If the Lin 
fall on 75 parts, then the Diſtance is three quarters of th 
Height 3 if it fall on 66 3; parts, then is the Diſtance = par; 
of the Height if on 50 parts, the half of the Height: j 
on 33.5 parts, one third part of the Heightz and it on x 
parts, one quarter of the Height > by which you may con 
clude the Height of what you obſerve. 

4+ But in obſerving, if the Thread fall in parts of Vmby 
Verſa, or Contrary Shadow, then know that the Diſtance « 
the Ground to the Place obſerved, is more than the Height 
the ſame : And the Proportion 1s, as 100 parts is more than 
the parts cut off the Contrary Shadow ; ſo is the Diſtana | To 
fromthe Mark, unto the Height of the thing obſerved. 


— 


Example. 


Suppoſe the Thread to fall on 25 parts of Vmbra Verſa, ani as 
the Diſtance betwixt your Foot and the Wall be 3oo foot; f{ 
Then ſay, As 100 parts is to 25 parts of Contrary ſhadow ;ſ M 
ſo is 300 foot the Diſtance given, to 75 foot the Height re-ÞW C 
quired. To which if you add the Dittance betwixt the Ob-W P 
ſervers Eye and the Ground, you ſhall have the true Height. Þ S! 

5. And if you cannot Cipher, then go ſo far backward orÞ b 
forward, always ſccing the Mark dcfired, till the Thread fall Þ i 
on what parts of Contrary Shadow you wou'd have it 3 andÞ n 
if it be 100, then 1s the Diſtance and H-ight cqual 3 if it fall } y 
on 75 parts, then is the Diſtance one quarter more than the Þ tl 
Height z if it fall on 66 4 parts, then 1s the Diſtance one p 
third part more than the Height 3 1f the Thread fallon 5oy | t 
then is the Dittance one hMf more than the Height 5 if it fall Y £ 
on 33 +, then is the Diſtance 4 more than the Hetghtz if on Þ 1 
25, then is the Diltance three quarters more than the Height : | t 
1 | Ever 


Ever adding the length from your eye to your foot, then you 
ſhall certainly have the true Height, 

6. This manner 1s uſed -to meaſure the Height of any thing, 
whercto you may have acceſs : If it were that you muſt mea- 
ſare the Height of a Wall, or any other thing ftanding, on the 
fide of a River} then you muſt have two Obſervations; in 
manner following : Firſt, Meaſure the diſtance from your 
ſtation to the fide of the Riverz being come to the brim of 
the Water, ſtand perpendicularly upright,draw down the brim 
of your Hat before your face, till you looking by the brim of 
your Hat, ſee the Foot or Root of the place you would mea- 
ſure 3 then turn your ſelf about, obſerving in all things your 
geſture, till you (ce on that (ide of the River where you ſtand, 
ſome Hill, Down, Houſe, or any other Mark 3 thus you ſhall 
meaſure with your foot the diſtance to it, and then Work as 
is bcfore ſhown, 


Secondly; 
To meaſure the Height of any thing ſtanding on a Plane from 
you, when you can have #0 acceſs to it, or were hindred by the 
Enemy to come near it, 


1- To this Work you muſt have two ſeveral Obſervations, 
as followeth : Pat the Ruler of the Quadrant to your eye, in 
ſuch manner, that through-the Sights you ſee the 


Mark dclired3 take notice then what parts of To row how faryor 


Contrary, or Right Shadow is cur by the Thread or 7, 217-0 you 
© are from tre Ent. 

| . : mies Forts, or 

Staff; then you are to go a remarkable diſtance S7rengths,, 5s moſt 


backward or forward, and take there your ſecond #ecef2ry for 4 Gun- 


Plummet- Line, and then where you ſtand ſet up a 


ftation 3 and obſerve your Mark as before, then 

note well what parts of Contrary or Right Shadow 

your Line cutteth 3 note tnat alſo down : Now if it be (o, 

that in both your fiations the Plummet- Line hath fallen on 

paris of Right Shadow, then deduc: the lcifer trom the grea- 

ter, an1 keep the D.fference ; Then ſay by the Rule of Three, 

As the Difference in the parts of Vmbra Rea, is © 100 parts 

in the Quadrant 3 So is the Dittance between the two Sta- 

tions to the delired Height of that Body: But it is to be 
T Lander- 
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| It6 
underſtood, that you myſt not forget to add the Height of | 


2. 


 A.Lightto 


your Eye from the Ground. 
Example, 


Tn the firſt place, when you find the ThreadWall in 25 part, 
of the Right Shadow, and in theſccond on 50 3 then let the 
diſtance betwixt the ſtations be Zo foot. | 

Say then by the Rule of Threez As 25, the difference of 


the parts of Obſervation, is to 100 parts in the Quadzant; 
So is 3o foot the diſtance of the Stations, to 120 foot the 


| Height required 3 to which add the Height of your Eye. 


2. But if at one Station (or poſſibly at both Stations) the 


| Thread falls on parts of Ccntrary Shadow, then the part 


_ Experzence 
x the beſt 
School 


maſter, 


muſt be converted to parts of Right Shadow, as ſhall be 
ſhown in the following Example. 


Example. 


Suppoſe there were placed ſome Guns on the top of a Hill, 
as in the Figure by A 3 by which the Gunners in the Valley B 
have a great deal of loſs and trouble 3 wherefore order is gt. 
ven to one of them, to do his endeavour to diſmount theſe 
Peecesat A; Now to do this with underſtanding, and what 
haſt convenient 3 Firſt, He muft know the height of the Hill 
AD, with the diſtance BD: Then he may by Prop. 47. of 
the firſt Book of Exclide, find the length of the Hypothenu- 
ſal Line A B; to be aſſured how many degrees of the Qua- 
drant his Peece muſt be elevated to the Mark. 


Take for Example. 


We ſay that the, firſt Station obſerved, the Thread fell on 
25 parts of Contrary Shadow, and zt the ſecond on 90 parts 
of Right Shadow 3 then you cannot take 90 parts from 25 
parts 3 therefore you mult alter che 25 parts of Contrary 


Shadow to parts of Right Shadow, in manner following : 


Multiply 100, the one fide of the Quadrat by it (cf, and 
you have 10000 3 this you divide by 25 the parts of Contrary 
Shadow and you have in the Quotient 400 parts of Right Sha- 

dow, 
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Jow, which is equal to 25 parts of Contrary Shadow ; then 
take 90 parts from 400 parts, there remain 3 10 for the Diffe- 
rence : Alſo let the Diltante betwixt the rwo Stations, from 
BtoC, be 200 foot: Then ſay by the Rule of Three; As 
z10is to 100 parts in the Quadrant 3 So1ls 200 foot the Di- 
ttance of the Stations, to 64 4+, which is very near 64... foot, 
the Height of the Hill AD: We ſhould now ſhew the way 
to find the Diſtance AB and BD 3; that thoſe who cannot 


Cipher, may underſtand this. 


Thirdly ; - 
Therefore we will give one Example or two, that they may 
do ſuch without Arithmetich. 


Theſe muſt ſearch out their Stations, in which the Thread 
may fall on all ſuch 5+: i uf the Right and Contrary Shadow 
as they defire, which is ealie to be done,if they go diſcretly for- 
ward or backward, and meaſure the Diſtance betwixt the Sta- 
tions, till the Thread fall where they deſire. 

I, If the Thread fall at the firſt Station upon 100, aud at 
the ſecond on 50 parts of Right Shadow, then is the Diſtance 
half the Height. | os 

2. Or if the Thread fall at the firſtStation upon 100, and 
at the ſecond on 66 4 of Right Shadow, then is the Diſtance 
betwixt your Stations one third part of the deſired Height. 

3- And if the Thread fall at the firſt Station on 100, and at 
the ſecond on 75 of Right Shadow, then is your Diltance juſt 
one quarter of the deſired Height, | —- 

4. Likewiſe if at the firſt Station the Thread fall on 00, 
and at the ſecond on 66 4 parts of Contrary Shadow, then is 
the Diſtance half the Height. | 

5. Or if the Thread fall at the fuſt Station ow 1co, and at 


the ſecond on 50 parts of Contrary Shadow, then is the Di- : 


ſtance equal to the Height deſired. 

6. The ſame it ſhall be, if at the firſt Station the Thread 
fall on 50 parts of Right Shadow, and the ſecond on 66 2 of 
Contrary Shadow : But ſtill remember to add the Height of 
your Eyc above the Ground. 


T2 - Feurthly; 


| l - = , + | ocean þ 7 4 CI IO WO "Io A" __ ey ns ears = Ay ; & ky pak 7; AA s 
nts & 4%. i FN .- Y z : \ = 
ES . To - . 
is. bf FF - 
% þ . 09> Ia ”% 
p — 
$7 
3 , ” * 
. y - 
da . 
- 8 
& . 
A * 
"2 
. 


Fourthly 3 DD, 
To meaſure the Diſtance to any place, or the Breadth and 
Length of any Plane or Water. 


By what hath been ſaid before, it appears plainly that in the 
meaſurinz the Height of. any thing, there muſt be once a 
known Dittance, to wit, ſome length of the Plane whereon 
the Height is exetcd : Likewiſe in meaſuring any Diſtances, 
as the length of a Field,it is very neceffary to know the Height 
of ſomething thereby 3 which may be eaſily done : for if you 
were to meaſure the Diſtance to a Fort, Battery, Trinal,. or 
Bulwark, which you defire to know; it the Diſtance be not 
great, in that caſe you need know no Height but your Eye 
from the Ground where you ſtand 3 But if the Diſtance you 
would meaſure be great, then it is needful to have a known 
Height to ſtand upon, which Height you mult add to the 
Height of your Eye, which may be done with a Plamb-Line, 
whoſe Marks you know ; Then Work as tolloweth, 


Example. 


Take for Example, that you defire to-meaſure the Diſtance 
fromB to D3 then turn the Centre of your Quadrant to your 
Eye, and obſerve through both your Sights the Point D ; re- 
mark well what part of Right or Contrary Shadow the Thread 
cutteth 3 If it happen to fall on 100 parts, then-ought the Di- 
ſtance to be equal to your Height : But if the Thread fall on 
parts of Contrary Shadow, which. in ſuch Caſes is ordinary, 
then is your deſired Length more than your known Height, fo 
much in proportion as 100 15 more than the parts cut of Con. 
trary Shadow, which the Line ſheweth, Therefore ſay by 
the Rule of Three 3 As the parts of Contrary Shadow, which 


the Plumb-Line ſheweth, is to 100 3 So is the known Height 
vnto the Diſtance required. 


Example. | 


the Art of Gunnery, | 


Example. 


The Thread cutteth 1 +. parts of Contrary Shadow, and 
he Height from the Eye' to the Ground is 5 foot : Then 
work as followeth, and you will find the length BD co te 


275 foot. | 
EZ 100 5 
4+ , homme mn 
I3 
I OO 
X $59 


Facit 375 foot. 


Now having the Perpendicular A D, and the Baſe BD, 
you may ealily find the Hypothenuſal A B, to be near 380 
foot : But here you are to extract the Square Root, for Erx- 
dide in the 47 Prop. of the firſt Book of his Elements, hath 
proved by Demonſtration, That in Right-Angled Triangles, 
the Square which is made of the fide (ubtending the Right 
Angle, is equal to the Squares which are made of the fides 
containing the Right Angle. Where if two fides be given, 
we may find the third fide thus 3- in the Right- Angled Trian- 
ole A D B, you have A D 645 foot, and you have the Baſe 
BD 375 foot 3 whoſe Squares being added, and: the Square- 
Root extracted, you ſhall have the Square-Root near to be 
280 + foot for the Hypothenuſal AB; For Extracting the 
Square Root, it is deſcribed in Chap. 6; and 7. 

This I have done for the uſe of Young Gunners, that when 
' occalion may preſent, they may lay their Peeces at a reaſona- 

ble Degree, thereby to come near the Mark a: the firſt Shot 3 
And always may obſerve a greater diſtance from a Height to a 


Valley, 
Example. 


There is-a Caſile, as: the Figure ſheweth, and in the Bat- 
tery 


I29 


" RN x 


Neceſſary 
Obſerya- 
ticns for 
Gunners 
either by 
Sea or 
Land, 


J C G Cs 4 ©; A ea, —— aq* .. * * Fs 3 2 . . . 
- _ 2 p 4b J 
. 4 * .-. * "4 my G 
o * , k * % 
[ty My 


tery there lies a Peece of Ordnance If it were deſired of the 
Gunner to know it this Peece might. be of ſervice to diſmoune 
the Peece in the Battery C: Now the Gunner muſt defire 
time to- meaſure the Diſtance from him to the Battery C, 
whereby he may the more affuredly Anſwer. | 


Then ſhall he take a Line and meaſure the Height A B; they 


ſtanding at A, ſhall take the Quadrant with the Centre to hj 
Eye, and beholding through the Sights the Mark C, Remar 
narrowly the parts cut by the Plumb-Line, which is withoy 
fail parts of the ContraryShadow : Then ſay, As the Parts 
of Contrary Shadow are to 1003 So is my Height from the low 
Battery to the Diſtance required, Let the Height AB beg; 
foot, and the parts of Contrary Shadow 5 Z, and you will 
find the Facit to be 1809 * foot, or 362 Geometrical Pacg 
very near. | 
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But if you pleaſe to reduce the. Diſtance to Paces, divide 
the Quotient by 5, for 5 toot make a Pace, and you have as 
aforeſaid. | | 

This is ſo clear, that I think any Gunner may perceive, that 
it he in the Battery C, clevate his Pcece two Degrees above 
the Level, that then he might do good Service, and by once 
hring, if the Ball go beyoud expcEtation, you may help the 
ReomL- 5 fo 2 

The hike may the Gunner in the Battery B do, and alſo the 
Gunner in the Battery Ato CG: and fo each to other, for they 
have double Advantages of the Gunner at Sea, except he be 
lying in a River 3 andlet his Ship lie never fo ſill, fo long as 
ſhe 1s a- float, ſhe hath ever a Motion, nevertheleſs the Obſer- 
vant Gunner in a Ship may do.good: Service. 

_ For I my (clt inthe year 1652, or 53, being forced from 
Scotland, when the War began betwixt the States of — 
| | an 
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ind the (then) State of England 3 and as many better than I 

were in neceſſity, I put my felt-in: a Frigot of Terveer, one 

acHe's 7Yolfes Captain, I ſerved there for a Gunner, and in 

"ur Voyage tO-Shetland: tobring home the Hollands Eaft-India 

' Yflcer, we met witha Storm, where we lott above 20 Sail of | 

ur Fleet, our Ship was called Prixce Rupert 3 but with this 

Chip We WEre forced to come to Anchor betwixt Fulla and 
thetland, and by providence road the Storm out 3 when we 

Md fair Weather, we went to Braſa Sound in Shetland, and 

here riding at Anchor with three Ships of our Fleet : the 
Commander or Corporal of the Souſdiers and I fel} at Diſpute 
oncerning his Men, that they could not ſhoot at a Mark 
yhercupon he told me, That I could not ſhoot ſo well with a 

eat GUN,as any of them did with their Musquetzat laſt I wa- 

pered with him that I woul-i ſhoot as near with a great Gun,as 

te him{clf with a Muſqnet 3 whereupon we agreed, (the 

Wager was two Rix Dollars): I fcnt the Quarter-Maſter 

nour Captain, who was aboard one of his Conforts at Din- 

er, for liberty to ſhoot 3 which was granted : The Mark we 

were to ſhoot at, was the Buoy of the Anchor of the ſame 

Gip our Captain was aboard of 3 ſo that we had the four Cap- 

ains for Judges : I brought a Sacker-Cat, from the breaſt of 
 Stecrage to the Main-Maſtz I difparted and loaded her, 

ind {ether to the Port, I ſer her to the middle-Port of the Ship 3. 

then we were at a contelt who ſhould ſhoot firſt; I gavehim 

that priviledg : So aficr he ſhot, he found he came not near by 

three yards, as it was alledged and that he might be better 
pleaſed, I gave him liberty to ſhoot again, where he made lit- 7%- oe 
tlemends:; Then I laid my Gun to the Port, and obſerving the = 1% "ag 
ranging of the Ship, I gave fire at my conveniency, and wizaeſtd. 
frook the Buoy, which lay about 150 paces from us there 

are Men here in Lo#dox that did ſee it. I ſay, good Service 

may be done aboard a Ship, it the Gunner be cautious. And 

by this I would have you know, that I would have Gunners 

to conſider, that the middle of a Ship 1s the only place for to 

make a good ſhot, though by accident there may be ſome 

made cither afore or after 3 as I will give an Example. 
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Example, 


inthe Fji- Suppoſe there is a Ship in a River or {mooth Road a pretty 
gure, 0 diſtance off, as this Ship EF: The Gunner is demanded if he 
Num-133. could do any good Service with his Guns at the Battery on the 
Shore G, which only could wrong them. 
The Pecce This you muſt conſider, could not be anſwered, till he 
he is 10 uſe knew what diſtance he lay off 3 threfore he muſt obſerve zz 
m__ * followeth : Firſt, With a Lead-Line meaſure the length from 
Cannon, Your Topmaſt-Head to the Water, as from Eto F; than gg 
which tothe Topmaſi-Head inF, and obſerve with the Centre of 
ſhoats your Quadrant to the Eye, that through the Sights you ſe 


— the Battery G, and in all things doing as in the Battery 4 


Paces, forclearing. 
| Example, 


Let the Height from the Water to the Topmaſt-Head be 99 
foot, the parts cut of Contrary Shadow 5 3 ſo ſet it on the 
the Rule as followeth. 


F 100 90 
90 


9 Sg5 
I 800 foot. 


Which-15 360 Geometrical Paccs. 


At 2 De- Suppoſe the Gunner 1n the Ship had a Demii- Cannon, which 
grees the ſhooteth Point-Blank 200 Pacesz Therefore may the Gunner 
rt conclude to elevate his Peece 2 Degrees, and thereby at the firſt 
Sos yaa ſhot be pretty near the Markz by which he may help the ſe- 
Paces, Cond : Even ſo may the Gunner in the Valley at the Battery 

G, obſcrve to do good ſervice on the ShipE Þ: Likewiſe the 
Guaner in the Battery A, may do good Service every where 
round about, it he obſerve what is bcfore ſet down: Never« 


thcleſs my delire is to ſet down another Example of oblerving 
by the Croſs-Staff, 


_ Example. 
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Tt is defired to know the Breadth of 'the Bulwork AB C: 
\*Firſt, You are to obſerve the Diſtance to the ſame, as from D 
\ to B, which we ſuppoſe to be 950 foot : Takethe Croſs-Staff 
asEF'G, having thus on the end of your Staff a Croſs, as 
FG, at ſuch diſtance as you may ſee by the Tranſom Fin C, 
 andGin A then divide the length of your Staff in as many The 
| equal parts as you pleaſe : AS here let be 15 parts, and the £7*4#150r 
.Croſs F G, we make7 of the ſame parts: Then fay by the Length of 
\ Rule of Three, As 15 parts the length of the Staff, is to 750 « Bulwerk 
* foot E Bz Sois7 parts the length of the Croſs, to 350 foot # 4/l ro be 
* for the Bulwork A B C:: Do the like with all others, and give £22* 12 97 
| good heed to the following Queſtions aud Anſwers, which are ****"" 
| uſeful for all Commanders, Captains, or practiſed Gunners, 
| as well in Offenſive as Defenſive Service by Sea or Land. | 
' If a Man were on the top of a Rock or Hill, on the fide of 
* a River, and on the other {ide ſaw a Tree,and would know the * 
\ diſtance over to that Tree,as the Figure CA B : Todothis you 
have two Obſcrvations;the one is the Line of Level; then 20- | 
1ng on a Right Line from A to C, you obſerve, and find the 
' Thread cut 54 parts of Right Shadow 3 then meaſuring your 
- diſtance A C, and finding it 63 foot, you fo!llow the Ground- 
| Rulcs, 54 gives 100, what 63 foot Diiference of Stations, 
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CHAP, XXXII. 


Dneſtions for the Praitice of what hath 
been formerly tanght, 


ueſt, I. 
Hen a General with his Army hath befieged a ſtrong 
Fort, Caſtle, or Town, and hath ſecured his Army 
by Intrenchments, and hath taken notice of the moſt fitting 
places for Approaches: Now the Queſiton is to the Gunner, 
How near they may approach the place with Batteries, and at 
what Diſtance the Caunon will do bet ſervice, that there they 
may be planted and made. 
Anſwer. 2s 

If I were to anſwer, I would defire to: approach as near as 
it were poſſible to come, and to plant the Batteries about 100, 
and ſome 50 foot from: one another 3. and if it were poſlible, 
even tothe Counterſcarpz not only thereby to give the place 
moſt dammage by the Guns, but alſo to fruſtrate' the Enemy 
© fromCallying out, as likewiſe to do them moſt prejudice at. 

their Caſements, to Guns and Gunners, by which they might 

beforced not to dare to ſhew a Head above the Wall. | 
| Queſtion 2. 

This Reſolution is good,. but very. dangerous to. perform ;. 
for as the Proverb 1s, It is dangerous.to chaſc a Dog out of his: 
Nelt 3 for if there be a braye Enemy within, how could you: 
approach ſo near, but it ſhould colt many a brave Souldier. 
his life 2: | 

Anſwer» 

As it is without controverhe, where Carpenters work there 
mult -fall Chips 3 but that will never cool. the courage of a 
brave generous Spirit, ever conlidering, where-ever we are.. 
we are inthe Hand of God 3 yea, the danger: is- not in all pla- 
ces alike, for if you be where there is- Earth enough to work, 
there you begin to calt up Trenches and Mounts againſt the. 
Town to (ave your fclyes from harm. for. the higher the Exrth. 

| Ws, 
TN 


the Art of Gunnery; 
3s, the deeper is the Trench to be made, to ſave you from the 
Gght of the Enemy. | __ 
Es Drueſtion 3. 

When you are approacht ſo near the Enemies ſtrength, that 
the Cannon is to do ſervice, Whether ſhould yow chuſe a 
Bulwork or a Curtain, for your ſtorm-place to play upon ? 

Anſwer. | ; 

That muſt be according to the greatneſs of the place3 if 
the Bulworks be of great diſtance one-from another, in that 
caſe I would rather chuſe a Bulwork than a Curtain, there to 
make my Breach, thiuking that I ſhould come ſooner to my 
advancement there, becauſe the Bulwork is better fortitied 
than the Curtain, and is a principal Strength: And if you 
make your Breach for Men to enter, you find them ſometimes 
- cutoff, ſo that you may begin to fortifie there anew, where 
you are as it were in the Enemies Boſom 3 this occaſion you: 
have not in a Curtain. See Capt. Hexham. : 

QOneſtion 4. 

If you did ſtorm this Bulwork, and found there ſome Guns 
that before you had not ſeen the like, and that you mult pre- 
{ently uſe tkem againſt the Enemy, and know not what Ball 
they ſhoot 3 What is the quickeſt way to find their true Pow- 
der and Ball ? | 

Anſwer. 

If the Pecce be left loaJed, the muſt be drawn for the Ene- 
my in policy might ſo leave a Peece, on purpoſe to ſplit about 
their ears that take her : When drawn, apiece of bowed Wire 
being put in at the Touch-hole down to the bottom of the 
Concave, upon the Metal mark that Wire with a Kaife 3 
hale the Wire up till it hack on the upper part of the Metal in 
the Chamber, and mark as before your Wire; take the di- 
tance betwixt the ewo marks, and that is the Diameter of 
the Bore : And ſee if it be the Diameter of the Bore at the 
Muſle : if you find her a true-boted Peece, then take your 
Compaſ{cs, and extend them to the length betwixt the lower 
mark and the hack of the Wire 3 this Extention being taken 
on the Scale of Powder gives you her Fowder 3 and extend- 
ing your Compaſles betwixt the marks, lay that to the Height- 
Rule, and you will have the Height of the Ball: Otherwiſe 
finding the Weight of the Ball, reſort to the Table of Pow- 
7 h WED T3 - | der 


rz5 


der for that Fortification, and where you find her Weight of 
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B3Jl, you will find the Weight of Powder forthatPecce,, for: 
having,the Djameter of tHe. Bore: and one fide Metal, double 
the one fide Mctal, and add the: Bore to it,- you have the Dia- 
meter of the whole Peece': Then ſay, AS7 1s to 225 So is. 
the Diameter of the Peece to her Circumference': And having: 
on2 fide Metal at the Breech and Muſle, you have a Diſpatt ; 
So preſently you may do good Service.. 
Dueſtion 5. 
When you have the Diameter of -'E Bore of a Peece, How 


do you know what Ball will ſerve that Peece to ſhoot; and. 


neither be too high, thereby to hurt the Peecez neither too 
low, to miſcarry oy reaſon of the too much Wind ? 
Anſwer. 
As it' is convenient the Ball be ſomething lower than the 
Bore of the Gun that it ſerves for 3 and fome have thought fie 


to declare one quarter of an Tnch tobe a ſufficient Wind to all” 


Ballsz and others have declared, that. a twentieth part of the 
Diameter of the Ball, is a (afficient Wind for all Guns :; I 


hold that quarter of an Inch to be altogether abſurd 3 becauſe: 


except a Man can' give the true Demonſtration, as you' are 
taught, and f5ſet forth'in+ pag. 42, to 52; heſhall never know 


how to extract the Wind betwixt the Bore of a Peece and: 
her Ball.. For it you-pleaſe to try for fancy; A Cannon of 8. 
Inches in the Bore, ſhall have the Wind for her Ball + part 
of the Diameter 3 as alſo a Baſe of two Inches in the Diame-" 


ter. of the' Bore, hath but 4 part of. the. Diameter of the 


Bore 3 for-if. a. Peece of 1 {6 Pall ſhall Have proportionable to - 
9 th Ball, ſhe would have no Wind at alt; and if' aGun of. 


Sj i Ball had proportionable WinJ as a Gun of 9 Þþ Ball, 


ſhe would have too much by +; part3 behold the Demonſtra-- 


fion, Polio 102. anda Peece of 4 7 Inches in the Bore, hath 


jaſt-Z'part of the Diameter of her Bore, for the Wind to her- 
Ball: which will never land as a general Rule, except it be-- 
Geometrically dcmonſtrated, where. you will tind the Height-: 
of the Cannon-Ball juſt 44 parts of: her Bore, the ſmall Ball : 

; parts, and the other 3; parts; Wherefore Laver, all that 
bach been writ to this purpoſe, is but Suppoſition and no real - 
Rule 3. but Geometrically you! have your defire, .and need nct- 


to follow any other Rule tor extraQing,. the Wind to' find'the 


True Ball. . Queſtions... 
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teſtion 6+ 
When you have obtained Geomerrically the Truc Diemttor 
of a B4ll to fit a Peece, the Queſtion is, How ſhall FEE know: 
the Weight of that Ball it being Iron? 
Anſwers 
Some receive this by a common Opinion, that 4. Inches Die-- 
meter of. a Caſt Iron Ball is 9 th Averdapoiſe Weight, as you! 
may lee by Dr. [Yeybard's TaGimetria, wherefore | ſay that is 
the moſt certain Rule. Now if 4 Inches Dtameter weighs 
9 ib What ſhall two Inches weigh ?- you will find the work. 


fand thas, . 


Inches. Ib. Inchcs. 
4 9 ” (8 ib. 6 
+ . 8. A 7 PEE: and 77D E 
FOR IE EM oy 6 Which is 2 ounces; 
16 72 4 
4. 2. 
64 8. 


And it is a general Rule 3 behold you fee a Ball of 2 Inches i 
Diameter  weigheth 1 {5 2 ounces : . If you hold this for a 
Rule, you may Work and Correall Tables of this kind that 


are made in England ;. Likewiſe, I fay, you may find the : 


Weight of any Iron Ball thus 3 Say, - 
Inches. Th. Inches, 
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It hath: been eyer obſerved for good, that the Tables of Mr. - 
Nortosy 


37” 


Norton, Smith,and Nye 3 and therefore Capt. Starmy in his Mg. 
gezine for Mariners, doth follow the ſame Rule, and gives 
us the ſame Tables of Mr. Nye, as he ſuppoſeth refined : for 
he ayeth, Two Inches and a quarter of a Ball, weigheth 1 t 
5 Ounces ; I will let you fee the Error, l 


Inches. ts. Inches, 
Z 1:4 4 
— + 
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Now here a Ball of 4 Inches Diameter by his Tables, 
weighs but 7, IÞ 6 ounces : But I praiſe Mr. Norton, who ſays, 
We muſt not expect, truth from his Tables. But Capt. Stur- 
my afhirms his tranſlation of Nye to be truly Calculated ; if 
they be true, I muſt be quite wrong, 
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Mr. Nye faith. 


Inches. #6. Sy Inches, 


$on—— | We 


2 

Ek ne 24 - (8 
Gy — #988{x36/7\b ounces, 
& 64 g888\ xa6\5 8 


Now you may perceive, that they err only by negle&ing 
to Calculate their Tables 3 But as the Blind lead the Blind, fo 
they both fall in the Ditch 3 tor he gives 8 7 tb, or $ tb 8. oun- 
CCS» 

And by Capt. Sturmy his Tables, I find a Ball of $ Inches 
Diameter to be 58 16 14 ounces and yet he hath ſet down in 
his Tables a Ball of 7 7 Inches for 58 tb. And by the Tables 
of Mr. Nye, though he hath placed 71 tb, I can find by his 
working but 68 t6 tor the weight of. a Ball of 8 Inches Dia- 
meter. 

So this will be proved by the Line of Numbers, for if you 
ſay 4 Inches gives 9 th, what ſhall 2 Inches give 3 place one 
foot of your Compaſlcs in four Inches, and the other in 2 In- 
ches, keeping the Compaſſes at the ſame extent, ſet, one foot 
in 9, and meaſure downwards 3 of theſe Extents, which will 
reach to 115 _2 ounces3 likewiſe ſay, it 2 Inches give 1 t 
2 ounces, whſlt ſhall 8 Inches weigh 3 extend your Compaſles 
from2 to 8 Inches 3 the Compailes at the ſame extent, place 
one foot in 1 # part, and three of theſe Extents: will rike at 
72 {þ : But if the Weight of a Ball ſhould be demanded in 
Scotland; you ſhall find a Ball of « tþ is 2 Inches 3. and one of 
4 Inches 8.th3 and 8 Inches Diameter. (if you obſerve the 

| | Work: 
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Work of the Table) 64 tb 3 you will find the ſame by uſing 
the Linc of Numbers 3+in-{aying, 2 Inches Diameter pivcs 
x tbh, what 4 Inches; and by laying one foot of your Com- 
paſſes in 2, the other in 4 Inches Diameter, and.with the ſame 
extent ſet one foot in 1, and with three of theſe extents you 
ſhall find $ th weight : thus you rnay do in finding the Weight 
of Ball, knowing their Diameter to what Height you will 1 
and find the true Weight either Scots or Engliſh, without 


- being beholden to Tables3 though you have in pag. 100, cx- 


But wot 
Dundaſs 
Governar. 


a& Tables Calculated Arithmetically,from eight parts to ciyht 
parts of Inches unto 10 Inches Scots Weight; And in pay. 
102 you have the like number of Inches Calculated for Ball in 
Engliſh Weight : This 15 the quickeſt way, and reaſonable 
true; if there be not holes in the Ball, or,as I have fcen ſome, 
a great Ring about them, which might have taken up the 
Wind of the Pceece. 
©ucſtion 6. 

Pray you what Cautions or Circumſp:&ions would you 
nſe in order to your Approaches making, that thereby the Ar. 
my might have the lealt hazard, and greateſt {peed to come to 
the Places where the Batteries. are to be made for the Cannon, 
thereby to be more certain of a hopeful and good ſuccels over 
the Enemy ? 

Ayſwer. 

To Anſwer this, you multi know you may have many hin- 
derances, if there be a rclolute Enemy 1n the Strength 3 Ne- 
yeithelcfs obſerve 3 | 

I. You muſt be careful of your Lesguer, that it be well 
trenched and ſecure from fear of the Enemy, in all Quarters, 
by Trenches and Flank-works then chuſe to ſet your Eatte- 
ries moſt conveniently in the oppolition of their Styengths,and 
obſerve that there be no Hill, ror dcep Ditch to hinder the 
Souldiers, if occaſion offcr to an Aſſzult. 

2. That your Approaches be mirenchcd to open or ſhut,and 
to make ſuch a way tocome to the Batteries, and be ſure it be 
well covered and guarded with Men to keep it. 

3. That the Platforms be large enough tor thg Guns to Re- 
verſe, and allo to command the Place they. ſhoot at, 

4+ It there be Earth enough, that you make the Trenches 
dep and wide enough, and well flanked, 


E: 


DJ» That 


we 
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high Flankers, the while you are making your Approach- 
Trenches. 25 

6. When you have brought your Trenches to the Counter. 
ſcarp, then make your Platform and Beds for your Peeces by 
the Point of the Counterſcarp, by which you may hurt their 
Low-Flankers, and take them away 5 and (6 continning your 
Battery that you bring down their Counterſcarp,and the body 
or face of their Works. | 

Qrxeſtion 8. 


| When you are approached ſo near as you can, how ſhall you 
then Storm and Breach a Bulwark at the Point, that is both 
Offenſive and Defenſive ? 

Anſwer. 

If you uſe thereto 18 or 20 Peeces, all Whole or Half 
Cannon, and plant them fo as they may ſhoot Right Angular, 
and croſs one the other 3 and if the Approach be ſo near as 
ought to be, I would have 4 of my Guns only play to diſ- 
mount the Enemies Ordnance 1th their Places, where-ever I 
could perceive they lay, and by this means make my Storm 


more free. | 
Queſtion 9. 
If you were to ſhoot at a diſtance, what Gun would you 
chuſe, a Reinforc'd-Gun, or a True-Fortificd ? 
Anſwer. » 
It is true, that if you elevate a Reinforc'd-Gun to 4.5 
Degrees,and the True-Fortified to'the fame, ſhooting both one 
Ball, that then the Reinftorc'd Peece will - drive his Ball more 
violently, and ſhall fly farther than the Ball of the True-For- 


tified Peece : And great reaſon for it, the Reinforc'd-is long 
and well Fortified 3 they of Braſs are 10 Diameters of the Bore 


about the Breech, and his Proof of Powder is - parts of . his 
Balls weight,and ſome the whole Balls weight 3 and the Truc- 
Fortified but 9 Diameters of: the Bore, which'gives a great 


difference in. Powder; for ſhe is proved with + parts of her 


Balls weight of Powder 3 beſides the one is longer by half as 
long again as is the other; for the one being 18, and ſome 
20 foot long, the other is but 10 or 12 foot long : by theſe 
Reaſons, being' better Fortified, . hath: more -Powder, ' njore 
length, and:but equal Ball; ſhe ID” more-of the Poor 
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ving its greateſt Loading 3' yet it is found ordinarily, that in 


"A Light fo 


der before the Ball be delivered, which muſt of neceſſity more 


violently drive the Ball farther than the True- Fortified Gun, 
| Queſtion 10. 

Thus it followeth, that the longer a Peece is, the more 
ſtrength ſhe hath, aud doth violently carry her Ball farther, 

| Anſwer. 

This is ſo to appearance 3 for as we ſay any thing conveyed 
through a Pipe or Bore, hath his Courſe more violent accor- 
ding as the Bore is long, and hath been found ſo to do by 
ſome : But I fay experience teacheth otherwiſe now, for [ 
have ſeen a Demi-Cannon tryed, being of a reaſonable length, 
and broke a foot and a halt at the Muſle; yet when the Peece 
was tryed again and again, did carry her Ball as far as ſhe did 


before. | 

| Qveſtion 11. 

How is this, that a Sling doth ſhoot farther than a True. 
Fortied Peece, or other ſuch-like Peece, which is ſhorter than 
a Sling ? 

Anſwer. 

' T hold that which Reafon and Experience both ſheweth ; 
Namely, that the ſtrength of any Peece is ſo much more as the 
Peece is longer 3 but being fortifted accordingly, and with this 
reſtriction,that it is done with an indifferent lengths tor from $8 
to 12 foot long, being of the ſame Bore and Fortification, the 
Peece ſhall add to the flight of her Ball : But from 12 to 20 
foot long, you ſhall ſee them abate of the Balls flight 3. the 
reaſon is, in all thoſe too. long Guns, the Powder is burned 
before ſhe deliver her Ball, whereby. the flame and ſirength of 
the Balls flight is abated. This is firange, and oppoſeth the 
thoughts of many Gunners 3. but by my Experience here in 
England by Saltwich I tound it ſo,and therefore not to be con> 
troverted. | 
Qweſtion-1 Zo 

But if you.load-a-long Peece with ſo much more Powder, 
and being thereto Fortified, ſhould not that give ſirength to 


the tire, that thereby the Ball ſhould more vehemently be far- | 


ther driven ?: 
Anſwer. 
It ig without all queſtion, that a Peece doth moſt harm ha- 


all 


the Art of Gunnery, 
all Guns having Powder above half the Balls weight,all taketh' 
not fire; yea, I my (elf at Saltaſh in Cornwal, gave a Quar- 


| ter-Cannon, ſhooting 12 {þ Ball, more than her ordinary al- 


lowance, and laying 6 pair of Sheets on the Ground, on the 
deſcent of the Groundz and after fire given, I found two 
ounces of the Powder whole, by which you may gueſs what 
more was burnt after it came out of the Peece by the flame 3 
and (o I ſuppoſe the Balls flight is not increaſed but diminith- 
ed : Whereby you may underfiand that too much Powder is 
diſadvantageous for Ordnance, and that there ought inſpecti- 
on to be had to their Loading : And for theſe reaſons I have 
Calculated theſe Tables, which I am ſure is the neareſt Truth 
to give Ordnance their Powder, of any yet given out by any 
other. But I know fome Gunners will be offended to think 
that by theſe Tables, the Fortification of their Guns conſi- 
dered, they ſhould be drawn to an Account of what Powder 
they have ſpent. 
Qreſtion 13. 

If you were to ſhoot from the Battery G,in the Figure 133, 
to the Ship E 3 if you had your choiſe, whether would you 
uſe a Demi-Cannon or a Bazilisk ? 

Anſwer. | 

If it were a calm day, and the Skie clear, and the diſtance 
betwixt both about 3ooor 400 Paces, then I would hold little 
or no difference which of the two to chuſe 3 but if it were a 
lictle Wind, the Skie thick, and the Air damp and moiſt, I 


would rather chuſe a Demi- Cannon than a Sling, or rather a 


Whole-Cannon than a Demi-Cannon. My Reaſon is this, 
That the Wind, and Miſt, or Rain, hath not ſo much ftrength 
todivert a great Ball as a ſmall, which is found Experimen- 
tally : for divers times I have ſhot from the Caftle of Edin- 
bxrgh to the Links of Leith, when the Enemy was exerciſing 3 
but when there was a gale of Wind on cither fide, or againſt, 
I found the ſmall Ball to err z but the Demi-Cannon came 
much nearer my expectation. 
 Oneſtion 14. | 
If you were to ſhbot from a Valley, as at the Point B, 
agzink the Hill A,or from the top of the Hill A to the Valley B; 
is there any difference in laying of the Ordnance ? 


R 2 Anſwer, 
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| | Anſwer. 
There are divers Opinions about _— of this nature, 
for moſt do ſay,that ſhooting againſt the Hill from a Valley,the 

Ball will be below the Mark 3 and likewiſe ſhooting from the 

Hill to the Valley, that the Ball will ſtrike below the Mark ; 

but as I have ſhewn by my own Experience, theſe Authors 

are not to be owned ; for I doubt it is with divers that have 
writ of Gunnery, as that the Proverb will hold good, viz. 

Many Men ſpeak. of Robin Hood, that never ſhot in his Bow, 

So I doubt ſome have writ they know not. what themſclves, 
never being experimented. 

Queſtion 15. 

By this I perceive there is no Rule,or Fundarrental Ground 
can be made, by which you can make a Table of -Rarndoms, 
whereby the Gunner may lay his-Peece to ſhoot ſuch Diſtance 
by ſuch Degrees of the Quadrant being thereto elevated. 

Anſwer. 

This I affirm, and my Reaſons you have in pag. 122, which 
if any Man will truly conſider, he will either not think to aver 
Random-Tables, or otherwiſe to make Tables for every Gun 
that is made, and alſo for every Wind and Weather that is, 
when they are to make uſe of. the Guns ; and he mult not for- 
get to make Tables for every Ground he is to ſhoot over: 
Which will keep them at work all their lives, and never con--- 
clude to any. good purpoſe. 

| ueſtion 16. 

Is it poſſible to give a general Rule, that inſtantly you may 
plant. your Ordnance on a March againſt the Enemy in the 
Field, when the General intends to give Battel ? 

Anſwer, 

[ believe not, becauſe of the many hinderances and impedi- 
ments that do many times follow ; for the Rule of Diſcretion 
is that which muſt then be obſerved,and the Order. of. the Ge- 
neral, and therefore 1s carried a competency of Field-Pieces, 
which are to be planted at the Head of the Battel,and ſome be- 
twixt the Vant and the Middleward, by 2 or 3 together on 
the Flanks and Wings of the Muſquete@s; being-covered with 
the Wings of Horſmen, or as occaſion preſents and ſuffers 
them 3 ſome of theſe on the Frontof the Army, playing with 
diligence onthe Enemies Brigades 3 and if the Fields be plain 

aud. 
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the Ark of Gunnery, 
and even, then as the Army hath by them Cannon, Demi- 
Cannon, Field-Peeces and Slings, which may be planted for 
the greater annoyance of the Enemy at a greater diſtance 3 for 
every Regiment ought to have 2 or 3 Field Peeces, which mult 
be planted at the Head of the Leaguer, and muſt ſtand a little 
elevated with Earth, (if poſſible); all theſe will cool the 
Enemy before the Battels draw near 3 and ſome of theſe Field- 
Peeces may be removed as occaſion will ſerve, where they may 
gaul the Enemy ſo, that Gunners being Men expert, and ha- 
ving good Attendants,may be very advantagious to an Army. 


_-_ 
—_— 


C H AP. -XXXIV. 
The Order and Neceſſaries for Guns to March by Land, 


they having fix Demi-Ganmns, ſix Sakers or De- 
miculverings, with two Whole-Gannons, befides their 


Field-Ordnance.. 


TD-Efore the Train doth march,there goeth out Pioneers,cach 
of which is furniſhed with either a Shovel,Scoop, Pickax, 
Crow or Handſpikez having for their Commanders, a Cap» 
tain, Lievtenant, and two Corporals, with a Drum to every 
Company 3 who are to make plain the way for the Cannon. 
After them firſt follow the 6: Sackers or Demiculverings, 
drawn With their reſpective Horſes, with their Proviſion of 
Ball in Wagons, and their Powder in Wagons , beſides there 
mult be at the Rear of the Cannon, if any whelm, help ſuffi- 


cient to mount them again. 


Next follow them fix D:mi-Cannon, with their Shot and 
Powder conform 3 Then 2 Whole Cannon, with their Powder: 


and Ball accordingly. 
Then the Carriage of Ladles, Sponges, and Rammers, 


Match, Crowes, and Hand(piks, and Budg-barrels : Theſe be-- 
fades the Field-Peeces for the reſpective Regiments, take a 
great many Horſes, Wagons, and Men, for their Attendants, 


Now when the Cannons are on their March, every Gunner 


to his reſpecive place, muſt march .at the right fide of his. 


Peece, 
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Peece, and by them their Harbingers, who take notice of 
all the Ropes, and other Provitions for Draught, and help 
them if defeRive; and alſo to ſee that the Axtrees be well 
ſoped or tallow'd, that thereby the Train may march without 


flop : The Wagon-Maſter muſt have ſpare Horſes by his 


Draught, if any fail cither in_ Wagons, or in Draughts of 
the Ordnance. Several have given Rules for ſo many Horſes 
to a Peece of ſuch a Weight 3 as thus, every 500 th of Metal 
for a Horſe-Draught ; where the Guns alone, beſides the Car- 
riages, muſt have 120 Horſes : Sol reckon for Guns, Carri- 
ages, and ſpare Horſes, there will be 180 Horſes : Now for 
Powder, Ball, and other Proviſions, 100 Horſes more with 
Wagons, belides Wagons for the Officers. 

This is ſuppoſed to be for fo many Cannon in fine plain 
Way but the Horſes in every Country are not all alike, for 
I have been drawing Cannon, and allowed but to every Horſe 
350 tb, and hardly able to perform 3 but ſure it is, where 
Horl(es are to be preſt, there need no halt to be made for 
Draught, if the Conductors be provident. But if there 
ſhould fortune Cannon to be drawn in places where Horſes or 
Oxen (for if you ordera Yoke of Oxen for a Horſe-Draught 
ie will be equal) are not to be found 3 Therefore I will ſet 
down a general Rule, how theſe Guns may be drawn by the 
ſirength of Men. And the Calculation ſhall be made for the 
forenamed 14 Guns 3 by which may be reckoned any other 
Draught having the Weight. | 

Firſt, It is conceived an indifferent Man will draw 100 t 
for his part, (but on a plain way) 3 therefore for ordinary, I 


doallow a Man to draw 80 th weight: And you will find, 


counting the weight of theſe 14 Peeces thus; The Cannon 
7000 th a peece, is 14000 th for them two3 then the Demi- 
Cannon 4500 fþ, and theſe 6 are 27000 th; for the 6 Demi- 
culverings 3200 tþ a peece, and theſe will weigh 19200 t 3 
which 1n all.is 60200 6 ; which ſum being divided by $0, 
(the pounds of draught tor one Man) will make 752 Men to 
draw the 14 Pceces of Cannon. Now theſe 752 Men to em- 


ploy with diſcretion and good order, that every Man may do 


his-endeavour, you are to make falt your Ropes in this man- 
ner, oneither fide of the Carriage 3 before on the Hackes one 
Rope, and on the middle of the Bolt or Breftband one 3 And 


upon 


w 
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the Art of Gunnery, 


upon every Rope, ſhall be ſo many Ropes ſo made faſt, as 
every Man may have 2 + foot diſtance one from another 
ſo that the Draught-Ropes for a Demiculvering muſt be 17 
fathom long : Now for the D:mi-Cannon and Cannon, they 
may be reckoned by their proportion 3 ſo the Men are ſet to 
Work, as the Figure hereby doth ſhew, 

This will be thought a new Invention, but I uſed the ſame 
in my Lord Miadletox his Service from Ab-rJexe to Fyrie, 
where I cauſed them to make thele Sled- fect, as you fee talt 
to the Carriage, in this manner 3 near to the Breech of the 
Peece there is a Bolt, whereon the end of the Sled-foot is 3 and 
under it, at the foot-end of the Carriage, a Square-hack to 
lay over the Sled-foot, and then a Rope through the Sled- 
foot : And a Man or two thereby ſhall Rteer a Gun by a Height 
or Hole, in the way where ſhe is to be drawn, ſo that many 
times it faves the Guns from falling over, 

And when you are to meet your Enemy, or make uſe of 
your Guns, you may lift up your Sled-feet, and lay them all 
along the fide of the Carriage in manner as you ſee, on a 
Hack where they do not trouble, and unhacking the Ropes 
from the Hacks before,you may uſe your Gun at your pleaſure. 


_ — 


CH A ÞP, XXXL. 


By knowing the Weight of one Peece of Ordnance true- 
bored,to find the Weight of another true-bored Perce, 
being of the ſame Metal. 


Y Ecauſc it falleth out ſometimes, that in a Fort or Ship are 


Þ Guns, not having their Weight: deſcribed upon them 3 


Therefore in ſuch occafions, not to let the Gunner be to ſeek, 
but that he may give her Weight without great trouble, I ſhall 


here ſet down ſome Examples, whereby the Gunner may with 


eaſe find the Weight of any great Ordnance, whereby: he 


may be able to ſhew., what ſtore of Horſes or Men are compe-- 


tent to draw theſe Ordnance, it occaſion require. 

Theſe Examples and Rules I intended to have given by a 
Gauge-Rule 3 and- becauſe theſe ways are more calie to w, 
| | me 
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and quicker diſpatched, I ſhall only take by the way to let 
you know, that I will admit there is a Braſs Saker weighing 
1900 th Weight 3 and as it 1s given out in other LInes, 
ſhe is 3 3. Inches In the Diameter of the Bore: Now it is 
commonly found, theſe Guns are about the Breech, meaſuring 
at the Touch-hole, 9 Diameters of the Bore: I ſay then, if 1 
bring 3 * Inches all into Quarters, then I have 15 Quarters ; 
with which I multiply the 9 Diameters of her Breech, and I 
find them 135 Quarters which dividing by 4, I bring again 
to whole Inches, and find 33 +, which we will here call 34 In- 
ches, for the Circumference of her Breech : Then I ſay by the 


Rule of Three; As 22 is to 7, So 15 34 to 10 +2 Inches. 


The Wark. 


7 34 (UL | 
7 23(8 109 ++=52 Inches, 


238 = ; 


This 10 +42 of Inches, is the Diameter of that- Saker; if 
ſhe be true-Bored, ſhe is true-Fortitied : And ſuch are the only 
Guns to make choice of for finding by their Weight, the 
Weight of any other Braſs Peece : Therefore, I ſay, 

Example, 

If a Gunoof 11 Inches Diameter at the Chamber weighs 

1900 Iþ 3 What ſhall a Peece of 18 Inches Diameter weigh d- 
Thus by the Table of Logarithms. SAD; 

The Logarithm of 11 Inches, i— ———-—1,041393 

The Logarithm of the greater, 18 Inches is — 1,255272 


———— 


Difference Increaſing — ES — 213879 
The Triple whereof is ————————. 641637 


| The Weight of the known Peece is 1900 th — 3,278754 


_ ——— — 


| SUIN IS ——————— 3920391 


Which:is the Logarithn of $325 th, for, the Weight of the 
>/\preat Guns : Fn. - 


the Art of Gunnery? 


Here you ſee that this operateth well by the Table of Lo- 
garichms,and the Weight of the Peece is found to be $325 th. 
Now to find the ſame by the Line of Numbers on the Scale, 
you are to place one foot of your Compaſſes in 11, and the 
other in 183 keeping the Compaſſes at the ſame extent, ſet 
one foot in 1900, and then triple turning the Compaſſes, the 
Jaſt foot will touch at 8325, as before. 


: Another Example, 
Alſo there is a Peece, I know not what her Weight is; but 
T find the Diameter of this Peece to be 8 3; Inches ; And I place 
the Work to find her Weight as before. 


Bebold tbe Work. 


The Diameter of the known Peece is 11 Inches —-1,041393 
The Logarithm of the Diameter of the other 8 } — 0,942008 


#———— 8 


Difference decrealing — 95 


. 


Triple of the Difference is———— —agÞ1 55 
Which Subtradted from the Logarithm of 1900 ——3,278754. 


> O_o 


Rells —————————— 0599 
Which is the Logarithm of 956 * tb, for the Weight of the 


leſſer Peece, which was required. | | 
The Weight thus found by Logarithms, you will find 
the like by the Line of Numbers, it you extend your Com- 
paſſes from 11, the known Diameter, to 8 3, the Diameter of 
the Peece whoſe Weight you would have 3- the ſame extenc 
three times from 1900 down the Scale, will reach to 956 2. 
This former Work you may find on the Line of Numbers, 
if you place one foot in 9, the Diameter of the Bore that be- 
girts the Peece at the Touch-hole, and the other foot in 7, 
which is moſt near the Diameter that begirts the other Peece, 
and the Compaſles at the ſame Extent, place one foot in 1900 
the Weight of the known Peece, and three times turned 


downward, will light on 956 3, as before, 
Y CHAP, 
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ches Diametex weigh ? 


A Light to 


CH AP; -XXXVI. 


By knowing the Weight of one Peece of Iron Ordnance, 
to find the Weight of another Peece of Iron Ord- 


BANC. , 


Cuppoſe an Iron Saker of 3 3. Inches Diameter of the Bore, 
this Peece weigheth 1.600 tþ 3 I find all ſuch Peeces to 
have 11 Diameters of the Bore about the Breech 3 for which 
cauſe I work as before, and bring 3.3; into quarters, which TI 
multiply by 11 the Diameters of the Bore about the Breech, 
and I find 165, which I divide by 4. to bring again into In- 
ches, and the Quotient is 41 : Then I ſay, Þ the Rule of 
Archimedes ; AS22 is to-7, {01s 41 to 13 ++ Inches. 


22 7 41 
| 7 287 


287 
_ The Fraction is ſo ſmall not to be valued, 


$o that I find 13 Inches to be the Diameter of an Iron Sa- 
ker, whoſe Weight is 1600 1b,” and' that the ſame is a true- 


Bored, truc-Fortified Peece ; . Now there is- an Iron Peece 


whoſe Weight I know not, but 1 find the Diameter. of that. 
Peece at the Touch-hole or Charged Cylinder to be 21 Inches:. 
To find the Weight of this Peece Logarithmically. 


Example. 


= Ifay, a Peece of Ordnance of Iron, of 13 Inches Diame- 


ter, weighing 1600 fb 3 What ſhall an Iron Peece of 21. In- 


The 


the Art of Gunnery: \t. Þ 


The Work, will ſtand thas. 
The Logarithm of 13 Inches, is ———— 1,113943 
The Logarithm of 21: Inches, IS. —— Sn 44200 
Difference increafing ————— 208276 * 


3 
Triple of the Difference i 15 —————— 624828 
The Weignt of the known Peece 1600, 15———3,204119 


yum AS 


Sum IS nommhmommmnmmmmmmmmemtmmnnn nm — 3.828947 


Which is the Logarithm of 6744 tb, for the Weight of the 
Peece inquired, 


If you will Work by the Line of Numbers on the Scale, 
you will find it near the ſame 3 for:if you place one foot of 
your Compaſſes i in 13 inches the Diameter of the known Peece, 
and the other in 21 inches the Diameter of the Peece whoſe 
Weight you defire to know 3 keeping your Compaſſes at the 
ſameextent, ſct one foot in 1600, the Weight of the known 
Peece, turning your Corppaſles three times up the Scale, and 
you will find the third extent will reach 6744, which is the 
weight of the Peece required. 

Another Example. 
There is alſo a Peece of Iron Ordnance, whoſe Diameter [ 


find in the charged LIN | to be $8 + inches 3 the Queſtion 5, 
to find her Weight. 


The Log. of the known Peece; S inches i5—— 1,113943 


The Log, of the other Peece, 8 + inches is 0,916454 
Difference decrcafing———— 0,197489 
Tripleof the Difference i IS ——— — 9:593467 
Which ſubtracted from the Log. of 1600 —— 3204119 
Refts - —————— 162 


Which is the Logarithm of 409 tb, for the weight of the 
Peece inquired. 


Fr 7 OCD, Finding 
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Finding here the weight of this Peece tobe 409 ib, you ſee 
it followeth, that great or ſmall Ordnance their Weight may 
be found 3 yet for varicty we will haveanother Example. 


| Example. 


T will admit there is a Peece found, whoſe Diameter is- 
To - inches 3 and the Weight of this Peece I' demand. 


The Log, of the known Peece, 13 inches is — 1,113943 
The Log, of the other Peece, 10 Finches is —— 1,021189: 


———— 


nc. 


Difference decreaſmg————— 0,092754 


3 
Triple of the Difference 1's ——— 0,278262 
Which being ſubtracted from the Log..of 1600 3,204119 


Refiy——————————— 95857 


Which is the Logarithm of 843 tb, for the weight of the 
Peece inquired. - | 

This and the former is found on the Line of Numbers, if+ 
you extend. your Compaſſes from 13, to$ 43 and with the 
ſame extention turned three times down the Scale, you have 
409th. If you extend from 13 to 10.4; and with the ſame 
extent from 1600, three times turned down finds 843 t for 
the . weight of. the. Peece inquired. And ſo much for the 
finding the Weight- of: Ordnance, thereby. to provide. what: 
Horſes, Oxen, or Men are able to draw them. As the Figure. 
here demonſtrates, 


Having, as ſuppoſe, ſatisfied the Gunner for what is in- 
.eumbent for him to a&t both-by.Sea and Land; with all ſort of- 
great Ordnance, either. true- Bored, Taper'd, or Chamber- 
Bored : Now it remains that I fatisfie my Friends, who expect: 
to hear ſomething of thoſe Peeces that ſhoot Granado's, or 
other Fire-Works3 as likewiſe of the Pattard 3 and of their. 
Ingredients, Compoſitions, and the manner.of uſing them. 
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Of Powder and its Ingredients. 


5 T: 15a Paradox'to many, to think'that Salt-peter, Brimſtone, 
| and Coal, being incorporated, ſhould be the only Compo- 
© fitions for Powder ; But know this, That whoſoever deſires 
{ to learn to ſhoot'in great Ordnance, or to make Fire-Balls, or 
| any kind of Fire- Works, ſhould learn to know. the nature and 
* fympathy.of theſe three. 
” , Salt-peter that is pure and of a Chriſtal Colour is beſt3 the 
” refining whereof 1s (et down by divers Authors, as Mr. Nye, 
and others yet the nature of it is to burn downward, but if 
: pure and well refined, will burn upward, with a great deal 
| leſs noile. 
 Brimſtone is hot and loyes the fire, and the fire loves it 
© itis of a ſharp nature, when you kindle it, it fireth upward 
| its colour is of a bright Yellow if it be good. 
.: The Coal neither augmenteth nor diminiſheth any ſtrength - 
> or force of it ſelf; only it foon taketh fire, by which the Salts 
- peter and Brimſtone receiveth the fire, and perfe&eth their 
' Work : The beſt Coal is made of the lighteſt Wood, and the 
E lighter the Wood is, the Coal ſhall be the better. And it is 
- obvious to all, that when theſe two oppoſites, viz. Salt-peter 
{ and Brimſtone are incorporate, and fired together, the Coal 
| nouriſhing the fire, there is nothing can: reſiſt the force there-- 
| of, until the fice diſſolve the whole in the Air, 


Example. 


| If: you load a Gun with Powder; (which is nothing but: 
.. theſe Ingredients incorporate) or any other narrow Pipe, fo- 
| foon as the fire comes to the Body, and the Compoſition is fe- 
|, paxate by the firez then doth ic force it (elf out to the Air ſo 
g rekemcndy that nothing can withſtand it. | 
Powder is made of diyers ſorts, as Cannon-Powder, Piſtol-- 
Powder: 
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Powder, Muſquet-Powder, and Powder for Fire-Works. 


Powder may be tryed three manner of ways 3 Firſt, Put 


your hand in a quantity of Powder, and gripe it hard, if it 
crack and make a noiſe in your hand, you may judg it is good 


but if it crack not in your hand, it is cither not well wrought, 


or it 1s ſpoiled. <5 | 

The ſecond way, is by taking a little Powder, and put it 
on a ſmooth plain Board, or a piece of flat Stone ; put tire to 
it, if it go'up quickly to ſmoak, and leave no marks behind it, 


you may judg it good 3 butit it burn ſlowly,and leave white | 


Corns behind it, then you may ſuppoſe it is not well incorpo- 
rated, and hath too much Salt-peter in it, or that there is too 
much Duſt and Coal therein. 

The third is by the Taſte 3 if it be too ſharp in the taſte, it 
| 15s like to'come moiſt 3 but if it taſte a little Niteriſh and ſweet, 
and hard-corned, it is good : There are ſeveral other ways to 
try the goodneſs of Powder, that for brevity I here omit, 


Of Fire Works. 


There are (ſeveral Sorts of Fire- Works, ſome for Offenſive 
Service, ſome for Defenſive Service, and {ome for Recreations 
and Sport : I intend only to ſpeak of thofe which are to be 
aſed in earneſt, not minding to meddle with thoſe for Recrea« 
tion at this time, in regard they are ſo learnedly treated by di- 
vers Authors, 


Of F ire-Warks, and thoſe Ingredients uſed for Compoſitions. 


As thereare ſundry and numerous Ingredients that may be 
uled in Fire-Worksz ſo Fire-Works are fo to be mixed as they 
may work ſeveral efteqs, according to the ſeveral occaſions 
may be produced in War; therefoie it is impoſlible for any 
Maa to lay down Rules, which only muſt be obſerved; but 
that the Gunner may have a taſte of every Diſh;that are nece(- 
{ary to be uſed in bringing Enemies to Ruine,and Rebels to the 
Obedience of their Lawful Princes, obſerve theſe followings. : 


; |  - nn 


The Loading and Uſe of the Mortar-Peece, 


Theſe Peeces are not to be uſed as great Ordnance, m ſhoot- 
ing at great Diſtanecs3 but, as it were, to throw a Granade, 
or Fire-Ball, or Stcnes, over Walls, or into Gariſons, being 
ſeated high or low 3 or from a Gariſon to Caſt a Ball into the 
Enemies Works or Batteries, thereby to fruttrate them of 
their intents, by taking away thoſe Men moſt active in the 
ſame. | > 

The Mortar-Peece may be elevated to any degree of the 
Quadrant 3 but the contrary you may obſerve in great Ord- 
nance, for they cannot be elevated above 45 degrees 3 and the 


nearer you approach to any place to ſhoot at it, you muſt de-. 


ball your Peece under 45 degrees3 ſo that if Tables were to 
be made for Great Ordnance, they may not exceed 45 3 and 
Tables for Mortar-Pceces may be made from 1 to 45 degrecs, 
and from 45 to 90 degrees. 

Now he that. would Load a Mortar-Peece, may elevate her 
Muſle to what degree he will for his own conveniency, the 
Peece made clean, you put the Powder in the Chamber, and 
upon the Powder a Wad of Rope-yarn, Hay, or what you 


can provide 3 then you put a Turf of Earth cut on purpoſe, 


that is large-wider than the vacant Cylinder upon the Wad, 
which fills the Chamber, and then you put the Granade or. 
ther Fire-Work above that Turf, and putting Graſs or Hay 
about your Granade, that it may lie as you would in the Mor- 


tar, and alſo to keep the Powder in the Mortar from the fire of 


the Feulcy. 

The Mortar Peece being thus Loaded, you cannot give fre, 
with any hope of ſucceſs, before you obſerve and know, how 
far the Diſtance is betwixt you and the place where you would 
have your Ball to light, and alſo know, how far that Mortar- 
Peece can caft her Ball from Degree to Degree 3- likewiſe you 
muſt obſerve the Weather, whether it be calm, or blows hard, 
or if the Wind be with or againſt you, or if it be to the right 


orleft of you': Having duly conlidered theſe things, the Gun-- 


ner way do well the firſt ſhot 3 but if he.erre, he muſt amend 

the next. | 
So that it ſtands to reaſon, that when you have found the 
Diſtance 
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Diſtance to the place you would lay your Ball at, that yen 
may know by this Table-near what Degree of the Quadrant 


' A Light fo 


the Peece muſt be laid to reach thither. 


gol o| |751[403] | 60] 661 
8 | 80| |74|425] | 59|673 
681124| |73|[448| | 58 | 693 
7 | 148| |72|450| | 57 | 708 
8 | 177 | [711473] |56[723 
85 [195] |70]496| [551737 
84 |219| |69|500| | 54|751 
83.1243] |68]521| | 531765 
82 [267| |67]540| |52[779 
| 81 | 289 66 | 562 51 | 792 þ 
80 | 291 65 | 580 | | 50 | 804 
79 [313] |64]599] [49] 816 
781335] | 63 |[608| | 48] 827 
77 |359| | 62 |626| | 47] 838 
76\381| [61|644| 1468 


Now if you were with a Mortar-Peeceat the back of a Wall 
near a beleaguered place, and there were a remarkable place, 
as Magazine, or Store-Houle, or Corn-Barn, and it is deſired 


to lay the Granade or Fire-Ball in that place, the diſtance be. 


twixt you and this place being found co be 243 paces, as in 


the Figure from A to:M 3 Then look in the Table, and ſee 


what Degree is oppoſite to 243, and you will find 83 De- 
erees, and fo the Mortar-Peece A mult be elevated to 83 De- 
grees to caſt her Ball or Granade into the Houſe M. Do fo 
with all other. 

When you would diſcharge a Mortar-Peece, firſt you muſt 
ſet fire to the Feulie of the Granade or Fire-Work, and you 
muſt fee it burn weli before you give fre at the Touch-hole, 
and mark narrowly where the fall is, thereby to help the next 
if need require, in form as aforeſaid. 

The Feuttes for Granades or Fire-Balls, may be filled with 
this Receipt; 1 part Powder, + part Salt-peter, -. Brimſtone, 
and ;; part Roſin, þbcing all well beat to Meal, and moifined 
with-Linſeed- O:1. Now 
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Naw follows the Proportion of the Pattard, and Uſe thereof 
Fea with all things belonging thereto. I 
The beſt Pattards are made of Copper, to wit, +*. part of 
Braſs : they are made of Iron alſo, tome more ſome leſs, as 
the Figures ſheweth: The Pattard A is 12 Inches long, the 
- Diameter at the Breech is 7 + Inches, and the Diameter of the 
Concave 1s 5 Inches 3 then the one fade Metal muſt be 1 7 In. 
ches thick 3 ſhe 1s at the Muſle { inch thick, and the Diameter 
of the Bore at the Mouth 1s 10 inches,and weigheth 76 - tþ.. 
. Theres another Pattard as B; which is 9 inches long che 
* Metalat the Muſle.is ; inch thick,and by the Touch-hole x inch 
thick the Diameter of the Bore at the Mouth is 7 inches, and 
the Bore at the Breech 4 inches, | . 
| To fix your Pattard to do good Service at a Gate, or Caſlle, 
' or other Fort, or Gariſon 3 you mult have before the Month 
_ of the Pattard a good Oaken Plank of about 2 foot in ſquare; 
this Plank may be banded with Iron, both on the one fide and 
on the other, as the 2 Planks D D, both being but one Plank, 
but the Bands of Iron are on the one fide crols the other:; the 
Plank may be 3 or 4 inches thick 3 the Powder to the Pattard 
B may be.4 ib, and the Powder to the Pattard A about 6 -*.tþ ; 
when you have loaded the Pattards, and rammed the Powder 
homes you ſhall put in the Muſle of the Pattard a Wooden 
Tamken, which you ſhall beat home with a Wooden Maller, 
till it be faſt enough then you may fill the Chinks with hard 
Tallow, and melt Pitch or Wax and run round about the 
Tamken, that the Powder in the Pattard may be preſerved 
from Water. When you are to apply the Pattard, and mike 
it fali to a Gate, you muli firſt bore the Touch-hole thereof,and 
ll the ſame with (ome. Powder mixed with Linſeed-Oil ; but 
a Feultz may be better,filled with the Compoſition for Granade 
Fealies, that it may take time to burn before the Patrard tire, 
that the Man may remove.that made it fact, To make it faſt, 
you mult have two Hack-Bolts, as E, with Scrues at the ends, 
which are to.ſcrue into the Gate, where you have the Plank D, 
to which the Pattard G is falt with a Chain by the Ears in the 
middle, or by a Staple drove in the Gate, to which the Chain 
3s falt, as you (ee by the Figure G and D, to the Gate F : To 
Z 5.2. ay 


A Light fo 
carry this Pattard, you muſt have a Wagon with Wheels, ag 
the Figure H : This Wagon muſt be as broad as the P/ank be. 
fore the Pattard, having in the fore-part three (ſharp-pointed 
Fron Pikes, that when it is run. at the Gate 1t may hold faſt, 
that the Man or Mcn may ſtand thereon, and hx their Scrues, 
to which they maſt make faſt the Plank with the Pattard; 
Then giving fire to the Feaſte, and removing back the Pattard, 
having done Execution to expectation, the Partics may enter 
according tothe Commands given. 

While this Work was intended for the Young Gunners In-- 
ftruction, I hold-it my duty to ſhew you that there is no Fire- 
Work that can be invented or made for Offenfive Service, but 
the ſame will and may be made uſe of for Defenſive Service z 
but ſome maybe made for Defenſive Service, which can hard- 
ly be uſeful in Offenſive Service, as Barrels for ſmoaking out 
of a Mine, or Balls, or Bags to burn. the Wood, or Rubbiſh: 
calt in. to fillup.a Ditch, Powder-pots, and (uch like. 


Granades to ſhoot out of a Mortar Peece.. 


The Mortar-Peece ſhoots: all ſorts of Fire-Works ;. Firft, 

Granades, the Shells made of Iron; Secondly, Balls or Bags 
made of Canvas, in form-of: Granades 3. Thirdly, A. Mortars 
Peece may ſhoot Stones coated with Fire- Works, or-Stones in: 
the Night-tofall among the Enemy, as if itrained Stones. 
I. For the firſt the Iron Shell of a Granade muſt be filled: 
with good Powder, and-ſome well-powdered Brimſtone mixt 
with it, that thereby the Powder.may throughly frre the more. 
ſuddenly. In your Granade you: may put ſome little Balls of - 
unquenchable Compoſition, that when the Shell breaks and: 
brings down the Rubbiſh. of a Houle, thoſe little Balls may 
raiſe Fire afterward 3. which is fearful in a-Gariſon, and.is one. 
of the greateſt terrors can come among them.. 


Canuus-Balls. for Granades, 


2+ Theſe Balls muſt be made of ſtrong Canvas ; when:you 
kave made your Canvas-Ball, you. may fill it wich Sand, arid 
then take two Irou Rings, and mould your Ball firongly in 
form as. you-fee the Ball in the Copper Plate N? 3, But if your. 


Ball 


the Art of Gunnerp; 
Ball be of great weight, ſingle Line will' not ſerve to mould 
your Ball, and therefore you muſt make it a great deaHeſs than 
the Bore of your Mortar-Peece, both in regard of the moul- 
ding and coating of your Ball, 


The Ingredients or Compoſition to fill this Ball. 


Take Powder, Salt-peter, and Brimftone, of each a like 
quantity, theſe you ſhall beat ſmall, and incorporate them to- 
gether 3 moiſten them with Linſeed-Oil, and work them with 
your hands till you make a Paſte, that it may ſtick together in 
{mall Balls if need be 3 This is a Slow Compolition. 


Another for the ame. 


To this Compoſition you muſt take 4 parts of Powder, 3 of 
Salt-peter, and 3 of Brimſtone 3 theſe being ſeverally beat to 
Meal, moiſtned with Linſeed-Oil, and wrought as aforeſaid 3 
This is a good Compoſition. 


Another for the ſame. 


Take 12 parts of Salt-peter, bray it not very (mall, and 12 
parts of Brimtione not {mall beat, work them, well together, 
and moiſten them with 2 parts of Linſeed- Oil 3 then take 6 
parts of good Salt-peter, bray it as ſmall as Currants 3 incor- 
porate theſe Ingredients, and make a Eall thereof as big as a 
Walnut and if it burn as long as you may tell 3o ſoberly, 
then 1s the Compoſition both good and firong. 

When you have found your Compobtion good, you may 
fl] your Bag at diſcretion, | 

In moulding, you muſt have 2 Iron Rings of the thickneſs 
of + of an inch each of them 3 the one 4 inches Diameter, 
and the other 3 3 and as you mould the Ball, rive the Line 
through the Rings to which you mult have a Spiice-Iron, or 
Marlin-Spike of Horn 3 a tack of Harts-Horn is good to do it 
with : In the largeſt of your Rings you may ſer your Fenhie 3 
the Feulte may be made of Wood, the Pipe bored 3 you may 
bore 3 or 4 (mall holes near the lower end 3 it is the cuſtom of 
Feulics to reach the middle of the Granade or Ballz you may 

| © 2 Picrce 
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pierce this Ball when filled with Fire-Work, and' put therein: 
Tron Pipes, loaded with Powder and Shot 3 but be ſure the 
Touch: hole be wide enough, that Ruft doth: not flop them 
from firings theſe Pipes mult be beat ip till their Muſles be 
equal to the Line, 

Then you mult coat this Bag with theſe Ingredients follow« 
ing 3 Take Pitch, melt it, and put therein Oil cill ic be tough 
and pliablez then put ſome Powder in 1t;3 and if you take 
Hurds or Tov, and ſpread ona Table, run this Stuff upon it; 
then wrap your Bill therein, and open your: great Ring for 
your Feuhe-Hole, and top it witha Plug. 

When you are to ule this Ball, take out the Plag, and put 
therein your Feutie filled; then Load your Mortar-Pcece, and 
{ct your Ball in the Mortar in the ſame-manner you do your 
Granade > having laid your Peece as ſhe ought to be, then fire 
the Feuſte, and ſo your Peece: If this Ball fall near any thing 
that will take fire, it will burn, and do the Enemy great harm; 

For thoſe Stones, that may be ſhot from a Mortar-Pcece, if 
you dip them in Compoſition made for Watcr-Balls, with 
Pitch, Roſin, and Wax, When they are coming down (as it 
were from Heaven) into a Gariſon, it puts them in great fear, 
and makes them gather about the hre. 


Then you may have a Mortar-Peece loaded; and put therein. 


ſtones as big as a Mans head 3 and laying her as the other,theſe 


ſtones falling amongſt the people, put them quite out of heart. 


Another Granade for a- Mortar- Peece. 


If you make a Ball of: Canvas, as is before ſhown, well 
moulded and filled with Sand, then melt Pitch and Rofin, and 
dip the Canvas Eag in it 3 but you may have Muſquet-Shot 
cut in two, and clap themon this Coat as full as the Bag can 
ſtand, as you ſee in the Copper-Peece N* 2 then Coat it 
again, put inthe Feulie 3 and'if you fire it among Men,it will 


do great harm, the Sand being put out, and the Bag filld with | 


Powder. 
Another for the ſame. 
It you It a Pully-maker or Turner turn: of hard Wood 
two halt Balls to join each in other, as the Fignre 2 demon- 


ftxates ,they two being joyned make a Spheral Body, as you . 
Es fee. 
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ſee, then mould them ſtrongly together with' Wire,and with a 
Gondg cut out little ſlices of the Wood, as may help lodg 
half Muſquet-Ball 3 then dip it in melted Pitch and Rofin one 
dip over, and fet ſhot 3 then Coat: it 2pain z this Ball being 
filled with fine Powder, and a Feuſie put into it, it will ferve 
either to be ſhot as a Granade, or heaved as a Hand- Granade, 
and will do good Service. | 


To make a Compoftion for Fire-Arrows. 


Take 2 parts of Salt-peter, 2 of Powder, 1 of Roſin, 1 of 
Primitonez pound theſe Ingredients very ſmall,and mix them 
together then moiſten them with Brandy-Wine and Lin- 
ſeed-O1l,. or Oleum Beneditums then fill your Bag of Can- 
yas made for the purpoſe, very hard and fully then ſtick an Ar+ 
row-head through the Bag,and make it faſt with Twine,Rope- 
Yarn, or ſuch likez and put a Plug for the Feuſie-Hole, where | 
you mind to fire it 3 then coat it over with Pitch, rub Powder 
in the Touch-hole, give fire to it, and ſhoot it where you will, 
and it will burn very well. 

| But it: you would not have it burn, till it light at the place 
appointed, in regard you would not have it ſcen, you ſhall take. 

a little good, Tinder of a Fingers length, and put it in at the 
part you mind it ſhall take fire z put that Tinder in tire, and 
ſhoot it where you pleaſe. 

There are Gunners, that when they have moiſined their 
Compoſition, clap'it about 'the Arrow, and then lay Canvas 
about 1t, and ſew it fait, bore holes, prime it, fire it, and 
{hoot it, where they have a mind 3 but jt muſt be coated firtt : 
The form of'an 'Arrow you have in the Copper plate N” 5. 
You may fill the Hedghog N' 4, in the Copper peece with. 
this Compolition. . 


To make Fire-Trunks- 


Amongſt Fire-Works a Trunk is one, for they may be made : 
with caſte charge 3 Firſt, Cauſe the Block-maker to make a: 
Trunk of hard Wood,and reaſonable thick, (though you make - 
the Ball (mall) you may put two Hoops of Iron'about it, and: 
at the great end leave Wood enough to make a Socket for the 
end of a Pike or Pole, The - 
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The Compoſitions for Trunks» . 

Take Brimſtone, Pitch, and Wax, alike quantity, melt 
them over a ſlow fire, and put thereto 2 parts of Salt-peter 
mealed, with £ part of Verdigreaſe, and 4 part of Camphire; 
all theſe being mixed together, add -; part of Linſced-Oil, 
flir it well about, and take Hurds, Tow, or Hemp, and make 
wet with this Compoſition, which you ſhall roll up in form of 
Balls ; theſe Balls you tie together with Twine, and when 


they are cold, you bore them croſs through, which Holes you 


prime with Powder-duſtz you may make of theſe Balls as 
many as you pleaſe; you may. coat theſe Balls with melted 
Pitch, andxoll them in Powder-duft. 

| To Load the Trunk. 

Firſt, Load her with a quantity of Powder, as the Gun- 
ner thinks fit to carry out his Ball and not break the Trunk; 
then put home to the Powder one of thoſe croſs-bored Balls, 
and for his Wad to keep him to the Powder,take a little Mcal- 
Powder moilined with Linfced-Oil and made into Dow 3 and 
upon that load Powder and Ball again 3 then put upon the Ball 
of this ſlow Compoticion 3 then load Powder, and then Ball, 
and then of ſlow Compoſition again, till your Trunk be tull ; 
Then take the Lance and make faſt in the Trunk, and {ct 
him to your ſhoulder in form of a Muſquet 3 let one fire at the 
Mouth of the Truak, and you may ſhoot thefe Balls round 
about where you pleaſe, and they will burn. . Theſe Balls may 
be uſed in Iron-Shell Granades, or in Wooden-fhell Granades, 
if thcy be ſo big as to contain them for when the Granade 
breaks they will burn furiouily. | 


To mak Balls to ſhow Light in the Night. 


Take Antimony 1 Ib, Rofin 1 16, Brimſtone 3 tþ, Salt-peter 
1 iþ, Coal 1 thz make many Balls thereof, bind them up with 
Tow : It the Encmy lic near your Walls, Ditches, or Tren- 
ches, for your own ſatisfaction, you may fre one or more of 
theſe Balls, and throw thcm over, where'you have any ſuſpici- 
on > Theſe Balls will give you light to ſee, if any be near your 
Fortitication. And if you find the Enemy, you may tire your 
great Guns of what ſort you will for their annoyance, {till 
throwing of theſe Balls to give light to know the Enemies pro- 
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To make an Extraordinary Fire-Work, which being put into a 


Mine, or on 2 Breach for Storm ſhall ſuffocate or kill thoſe 
who come in the Smoke of it, | 


Take of Horſe Litter, that hath been ſufficiently ſpoiled by 
the Horſes, dry it in the Sun ;, likewiſe take ſome of the dirt 
that Hogs have lain upon, and dry italſoz dried Cow-Gall, 
eld wollen Clouts, chop all theſe ſmall ; then take 1 part of 
Wax, I part of Hogs-Lard, 3 parts of Powder meaPd, '. part 
of Ratsbane, 7 part Orpiment brayed to Meal, 7 part Verdi. 
greeſe 3- mix all theſe things'together, and hill a Bag therewith 
being well coated, put a Feulic into it, and give fire z heave it 
among the Enemy, or ſhoot it to-them, it will do excellent 
Service. x 

But if you- fill a Barrel of this Compoſition; and ſet it in a 
Breach where the Enemy 1s to ſtorm it the Wind carry the 
Smoak from you, the more it burns, the more it will ſmoak ; 
and I am ſure no Man can be able to a& in that Smoak, (o that 
you may have great advantage of your Enemy in contriving 
this Smoak 3. as Figure 81n the Copper peece ſheweth.. 


To. make a Fire-Work, that ſhall ftink fearfully. 


Take Brimftone 2 tb, Roſin 1-46, Kitchin-ſtuff 1 4, 4a 
Fatids 1 thmelt thefe together.then take ſhavings of Horn,or 
the parings of Horſe-Hoofs that are dry, mix a good quantity 
with the tormer melted ſtuff ;- then take Hemp, Tow, or Rags 
of Linnen, or Wollen, or Okam, as much as will drink up the 
Compoſition, and make thereof a Fire-Ball 3 this being roll'd 
in a little Powder meald, and Mans Dung 3 ſet fire to it, and 
it will ftink ſo, as who comes-in the Smoak will rather fly,than 
abide the Smoak, (if they be able) 3 you may put this in Bags; 
and make Balls or Hedg-Hogs thereof at your pleaſure, 


Ls 


To make by Fire, in time of Storm, a Smoak, among the Stormers.. 


Take a- large firong Barrel and pitch it cloſe, half full of 
Qunick-Lime 3 then ſer in the middle of the Barrel ſuch a quan»: 
tity of. Powder.in a cloſe Cask,. that, when tire is given, may. 


blow- 
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- blow the great Barrel, and all that is in 1t fo pieces 3 and he 


ſure:you 'put in this little Barrel a Pipe or Feukie filled with 
Compolition, that may reach through the great BarreT; Then 
fill the great Barrel full with the aforeſaid Lime, and layrit at 
the Breach, where the Enemy 1s to ftorm3 and when you ſee 
your beſt advantage, having a Train laid of purpoſe, you may 
give fire » and it fire come to the Pawder, it will ſo ſpoil thoſe 
about it, that they, by filling their Eys, Throats, and Noſes, 
ſhall not be able to ſee, or walk : by this means the Bclicged 
may have advantage againſt the Enemy. It Lime were uſed 
for cleanſing the Decks, inſtead of Stones, I believe it would 
give much ſatisfation at ſome times but Quick-Lime is 
dangerous, if Water come to 1t unawares. This Lime is no- 
thing but Lime-ſtone burn'd, that no Water hath been near ; 
then it muſt be very well bray*d, and made as fine (if poiltble) as 
flower 3 the finer you make it, the greater harm it ſhall do to 
the Enemy 5 and being dry and light, will continue the lon- 


ger erc the Smoak diſſo]ve. 


Another Barrel in time of a Storm- 
But if you would play with your Enemy, you may fill your 
reat Barrel with fine pibble Stones, Muſquet-Shot, and pieces 
of old Iron, in form of our Powdcr-Chelis at Sea 3 this bein 


_ fired, while they are thick about it, will make rare ſport for 


the Defendant, and make them afraid of worle to follow ; 
and then if you can ply them with Hail-ſhot from your Gans, 
and ſmall ſhot, Hand Granades may give them cauſe to re- 
tire, it they can, with the greater ſafety, as the Figure in 
the Copper peece 10, doth {liew. 


The Proportion of Compoſitions for Offenſive Fire-Works. 


I, : Take one part of go0d Powder, one part of Salt- 
peter, and halt a part of Brimlione, and a quantity of Saw- 
dult, or old rotten Wood, which will make a great Smoak : 
Theſe being well mixed with Linleed Oil,and wrought under 
your hands, until you make- the Compotition to a Paſte, thiat it 
may hold rogether to make Balls. 

.. 2, Take groſs Cannon- Powder 1 tb, Salt-peter 1.t6, Brim- 
{tone ; of a'tbz pound theſe very well in a Mortar, or- a 
Powder-Mill, and mix them together z moiſten them with 
, Linlced- 


the Art of Gunnery: 
| Linſeed-Oil, and work them well with your hands to a ſtrong 
Dow or Paſte, as is beforeſaid, 


3. If you take very good Powder, beat it very ſmall, ſearce 


it through a Sieve, and moilten it with Liuſeed- Oil, work it to 
a Dow or Paſtcs it is good if you mike uſe of it preſently ; 
for this Compoſition 45 too ſtrong to be kept, and therefore you 
may add to it half ſo much Salt-peter, and a little Brimltone, 
* then it may be kept. 

4. If you take of the beſt Piſtol-Powder you can get, beat 
it very {mall, ſcarce it through a narrow Sieve,moiſtcn it with 
Linſeed-Oil, work it well as 1s before taught, and you have 
the beſt and firongeſt Compolition without doubt amongſt all 
the others3 but it is likewife too ſtrong to be kept long, and 
fearful, if dry, to be fired, 

5- If you take groſs Gun-Powder, as much as you pleale, 
and as much Salt-peter, being moilined with Linſced- Oil, and 
wrought as the rett, with a little Brimſtone. 

6. If you take two pound and a half of groſs Gun-powder, 
and 4 16 of Salt-peter, and 1 1 of 'Brimſtone, all wel! beat, 
and fearced through a Sieve 3 then being moiſtned with Lin- 
ſeed-Oil and wrought as before. 

7. Take 1 tb and aquatter of Powder, t | of Salt-peter, 
three quarters of a 1þ of Brimſtone, half a tb of Sponk, the 
Heart of Willow, or old rotten Wood rubbed ſmall; all theſe 
being moiſtned with Linſeed-O1l, work them well with your 
hands as the other Compoſitions are. 

$. To 4 ti of Powder, take half a t6 of Brimſtone, and 
half as much Salt-peter as both the other z all theſe beings well 
pounded and ſearced through a Sieve, (as aforeſaid) and being 
moiſtencd with Linſeed- Oil, work as the reſt, 

9. If to 2 th of Powder you take I tþ of Salt-pzter, half 
a i of Brimſtone, and halt a i of Coal or rotten Wod9d, 
theſe all being well moiſtned with Linſeed-Oil, and wrought, 
this will make a good ordinary Compolition. 

10. Take to 1 tb of groſs Powder, 2 {þ of Salt-peter, and 
the quarter part of theſe two of Brimſtone; theſe being all 
pounded and ſfearced, and moilined with Linſced-Oil, and 

wrought as formerly inſtructed. | 

11. If you take i tb of good Powder, a quarter of a tþ of 
Brim(tone, and 6 ounces of Salt-peter 3 thele being all mou 
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ned with Linſeed-O!, and well wrought 3 then you take one 
fourth part of Spunk, or Saw-duſt well rub2ed, mix this 
Compoſition with it, and you have your dclires 

12. Take 4 ib of Powder, 1 tþ of Salt-peter, + a i of 
Brimſtone 3 theſe being moiſtned with Linſecd-Oil, and well 
wrought 3 Laſtly, Take half a it of Roſtn, and as much 
Pitch ſmall pounded, and ſearced througha ſmall Sieve, and 
then a little Saw-duſt mixed therewith, with rotten Wood rub- 


bed fimall in your hands; this is for the flame or fmoak : If 
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you would: have it to ſpread abroad, put fome brayed Glaſs. 
therein. This Compoſition may be uſed amongſt your Recre- 
ations, but it is not tobe long kept. | 

13- Take of Muſquet Powder 12 ounces, Coal 4 ounces, 
Brimſtone 3. ounces, moittned with a little Linſeed-O1l 3 this: 
being well wrought may be likewiſe uſed. 


Theſe following Compoſitions ſhould uot be maiſtned at all; 
but made altogether dry, and ſo uſed. 


I. Take what quantity of Salt-peter you will and the fourth 
part of that of Brimſtone, with a little Powder, and a little 
Coalz all theſe being finely pounded, and fearced through a 
{mall Sieve 3 mix therewith ſome rotten Wood to increaſe the 
flame. . 

2. If you take 1 th of Salt-peter, 7 a tþ of Brimſtone, a lit-- 
tle Coal, and a little rotten Wood, the bett you can have, to- 
make a Smoak ; the firſt two: pounded and ſearced,. and the: 
relt mixed therewith. 

3. Take 2 ounces of Powder, r- th of: Salt-peter; 2 ounces 
of Mercury 3 theſe 3. well pounded and ſearced 3 then 2 oun-- 
ces of rotten-Wood rubbed between your hands, and 2 ounces 
of Pitch 3 theſe two beaten ſmall not ſearced; mix: them to. 
the other Ingredients; | 

4+ You may take 1 i of Salt-peter, pounded' and ſearced, 
alittle Spunk, with a little Roſtn 3. work: the ſame as afore-- 
fiid, then mix them all together, 

5. If: you take Salt-peecr. and Brimſione, each alike, and a 
little rotten Wood 3 this 1s alſo a good Compolition in Balls. 
or Bags, and will keep long unſpoiled, and' hath likewiſe no 
dapger in the firing : It is eteemed to be the beſt of all Com- 

P-litions, 
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poſitions, and gives no ſtrong fire, as the moiſtned Balls do. 

6+ Take 3 tb of Salt-peter, 1 tb of Brimſtone, mix them 
with Coal, or rotten Wood which is light 3 if you ufe to theſe 
Balls Feufies it will 1.ot be amiſs, or ſome of the ſlow Compo- 
fition moiſtned with Oil. 
All theſe may be made in Cloth-Balls, coated as aforeſaid, 
- and made ule of as the Gunner pleaſeth, for offending of an 
Enemy. | 

As there is nothing now unlawfal, (though never (© baſe) 
that can be acted againlt an Enemy 3 fo it is very common for 
Perſons to take upon them to be Spies and Intelligencers, who 
void of fear will enter with the Enemy in their Army, Lea- 

ver or Gariſon, on purpole to betray them. Thoſe Men who 


will give themſelves to be Spies, they muſt certainly be of an. 


idle and baſe diſpolition,. void of the fear of God or Man, 
and ſubtil, ſecret, and Maſters of all Villany yet there are 
many ſimple Men, that for love of Mony do put themſclves 
out for this uſe 3 theſe Men, although they be inſtructed in 
what they are to goabout,and how they may carry them(clves 


in the ſame 3 nevertheleſs, either before or after they have done - 


their Buſineſs, by ſome inſtinct of fear, otherwiſe by the Ju- 
ſtice of Heaven, they are calt down, and by their own fimpli- 
city divulge ſomething, which brings them to be apprehended, 
and through torture confeſs the Matter, and according to the 


Law of Arms receive Juſtice beyond other Malefactors, in- 


regard the Offence of Treachery, under the colour of Friend- 
ſhip, -isa Treaſon, and Treaſon is as the fin of Witchcraft, 
which will certainly be puniſhed both by God and Man. 

But if the Gunner ſhould have occaſion to uſe one of theſe 
for his ſecret Buſineſs, he ſhould chuſe one of thoſe, who had 
been employed in ſuch buſineſs before, and of ſuch a nature, 
that though he be threatned, and asked queſtions ſeeming as 
though he might have been betrayed 3 nevertheleſs he muſt 
ſtand unalterably to his own innocency, without fear to change 
his colour, or coldnels of hcart to tremble z but with a merry 
countenance, dexterity in ſpeech, knowing ſubtilty co anſwer 
what is demanded. | 

I do remember, at the Line at Leith, when his Majeſties 
Army lay there 3 one day there came a pretty ſubtil young 
Man from Cromwel's Army, making his pretence that Lurie: 
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left his Service of purpoſe to ſerve the King 3 he was brought 
before General Alexander Leſlie, who put the Matter leightly 
by, and gave the young Man leave and freedom to take Ser. 
vice where he pleaſed” whereupon he took occaſion to go 
down the Line: fee all our Army, and continued two dayes'; 
I ſent for the young Man, and in company I did alledg he was 
a Spie3 he put it off with the fineſt jokes that could be aſſu. 
ring me, There was not a faithfuller Subject than he in the 
Army, {wearing cffetually to tne point 3 but that afternoon 
he went'to the Enemy to receive his Reward 3 he was a ſpright- 
ly young Man, but of a ſolid and diſcreet behaviour, that in- 
deed I did admire his audacity and impudency 3 this Fellow 
was fit for a Spice. | 

Another, when I was in the Caſtle of Edinburgh, a Sout- 
dicr came running right up from the Enemies Works, that if 
he had been a Runaway, they might have killed him 3 but this 
fellow came running into our Moat, and when he was there, 
feigned himſelf mad; and would be up ; the Governor Dox- 
daſ detired to have him up 3 ſo F cauſed hale him up by a Rope 
about his middle, (Tam ſure the Wall rubbed the Skin off his 
hand) yet when he came in, he was ſlabbering, as it is: (aid 
David did before the King of Gath, 1 $am.21. but hear what 
he would, and ſee what he would; he an{wered'nothing to that 
purpoſe; but after he had been that day and night in the Houſe 
with the Governor, he found the way. back to the Enemy 
without help : Such as thefe are worthy to be Spies. 

Now though I will not encourage any Perſon to any Action 
ſo farbelow a good ingenious Spirit 3 nevertheleſs I will thew 
you what Fire-Balls they ule, and the ſubtilty they uſe in the 
peruſing thoſe Fire-Works in laying of them : And therefore 
for Examples-ſake, 1 will here ſhew the uſe of them, that 
thereby you may the better guard your ſelves from the trea- 
chery of Spies: 

They uſe theſe following Fire-Works, when they intend to 
burn the Barns of Corn, or Store-houſes where the Corn of 
the place lieth, or Powder-Magazines, in regard its impoſlij= 
ble for them.to come into them, but that it'is uſkefuFand necef< 
fary they have ſome Windows or Slits in the Walls, wherein 
they heave their Fire-Work, which is made in this manner. 

_ Lake one part of- Colophony; or Rofin, two' parts of quick- 
| Brimſtone, 
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Brimſtone, one part of Salt-peter, theſe three pounded' very 
finall and mixcd together 3 put to them ſo much Linſeed-=O1l 
as will make the Compoſition like a Conſerve 3 then make 
Balls of the ſame, and if you will, you may make it for Ar- 
rows to ſhoot out of a Bow, or Cros-bow, or by obſerving 
what is ſaid of Fire-Trunks, they may be uſed in the ſame 
manner, or they may be heaved by a Mans hand. 

There are other Fire- Works that. they uſe, as this ſong 
Compolitton. 

Take 3 parts of Powder, one part of Brimſtone, which be- 
ing pounded {mall to Meal, mix them very well in a Bow], 
put into them the bigneſs of a Walnut of Greek Pitch, or Co- 
lophony, which muſt alſo be {mall ſtamped, and in the mixing 
you ſhall let ſome drops of Turpentine fal), as alſo a ſpoonful 
of Linſeed-Oil, and then make it to Paſte with Brandy- Wine, 
that if occaſion be you may make Balls of it. 

But if you fill Bags with this Stuff, well packed together; 
and make therein a Hole, -and put a ſtopper intoitz then dip 
theſe Bags in the following Compoſition. | 

Take one part of Brimſtone, let it melt, and put into it one 
quarter part of Wax 3. when that is melted, put in one part of 
Pitch, and let that melt, and fiir them together, take it from the 
fire, and mix into it one quarter-part of Powder. 

Or.Coat theſe Balls with this Compoſition 3 - Take 3 parts of 
Brimſtone, melt it; and put into it r part of Wax, and 1 and 
a half of Greaſe, one quarter-part of Turpentine, and as 
much Vernicez when all is melted, fet the Kettle a diftance 
from the Fire, and put therein 3 parts of fine Powder 3 mix 
them, or ſtir them well together : when this 1s to be uſed; you 
ſhall take the ſtopper out of the Prime-hole, and in the place 
thereof, put in a piece of Match as long or ſhort as you pleaſe, 
according as you would have them to do execution. The 


making of this Match you are taught in pag. 172. To ſuch. 


Atctions as'thefe, the Match muſt be choſen that ſmokes not:for 


they ule to lie till a certain time, and'{moaking Match will 


diſcover them. 
Example, 
T'defire a Fire to begin within 3 hours time,therefore I take 
a long piece of Match, which I intend to uſe; and I meaſure 


the ſame -cxaQtly z I light that Match, and mark how much of 
t- 


=; 
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it burns £ of an hour 3 I meaſure my Match again, by which 
I know how much is burned in the quarters time,and 12 times - 
ſo much muſt be the meaſure of Match for the time appoin- 


ted 3 it mult be laid Serpent-like about the Ball, that the parts 
touch not other, neither the Bag, as the Figure in the Cop- 


per Peece, N? 7. 


There are ſome may make uſe of the Fire- Arrow, which 
may be made ſundry ways 3 ſome make them thus, 

Take Powder ; part, 2 parts Brimſtone, and r part Salt- 
peter, each well pounded to Meal, and fearced 3 mix theſe 
three Materials together, moiſten them either with Brandy or 
Linſeed-Oil, and then melt Rofin, and pour it into Water, 
which makes it hard 3 then pulverize it, and take one part of 
it ard mix with the former Ingredients 3 then pound them to- 
gether very well till chey arc fit co make Ballsof 3 then may 
you take of this Compolition, and lay abuut an Arrow-Head, 
and wrap it about with Fultian or Canvas, and ſeiz it about 
the ſhank of the Arrow-Head 3 this Arrow-Head fo armed, 
you Coat it as other Fire- Works 3 then make a Priming- hole 
towards the point of the Arrow; ſtop it, and when you 
make uſe of it, tire and ſhoot it where you defire : As the Fi- 
gure in the Copper Peece, N' 5+ 


Here follows Compoſitions for Fire-Waorks for Storms 


divers manner of wayes. 


I. Take Powder 4 {b, Salt-peter 3 tb, Brimſtone 1 4 tb, 
Rolin 1 5; tb 3 theſe being all well beat and mixed together, 
and moiſtned with Linſeed-Oil. This is a good Compoſition 
for Fire-Balls, and burn in the Water. 


To make Fire-Balls to barn on the Water. 


2. Take Powder 15 {6, Salt-peter 10 i, Brimſtone 4 1þ, 
Rolin 2 th 3 moitined with Linſeed-O!). | 
3+ Take Powder 10 Þ6, Salt-peter 8 t6, Brimftone 246, 
Rolin 1 tþ 3 moiſtned with Linſecd-Oil. | 
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4. Take Powder 4 tþ, Salt-peter 6 th, Brimſione 2 tb, Ro- 
fin 1 t 3 moiſtned with Linſecd-O1l. | 


5. Take Salt-peter 8 tb, Brimſtone 8 tb, Coal 1 2 tb, An- 
| timony 
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timony 1 i, Amber 1 ib, Camphire 2 t6, Turpentine 1 tþ, 
Roſin 1 2 # 3 all beat ſmall and moilined with Linſeed-Oil:; 
Anotber for Water-Balls. | 
6. Take Powder 9 ib, Salt-peter 7 16, Brimſione 2 tb, dry 
Tanners Lee 1 tb 3 moiltned with Linſeed- Oil. 
7. Take Powder 3 tb, Salt-peter 2 tb, Brimſtone 1 #, Co« 
lophony 1 5 ib, Amber 1 + 3 moifined with Linſeed- Oil, 
8. Take Powder 6 1b, Salt-peter 6 tb, Brimſione 4 tb, Co- 


lophony 3 1þ 5 all ſmall beaten, and moiftned in Linſeed-Oil. 


9, Take Powder 1 tb, Salt-peter 1 tb,” Erimitone 2 #6 3 
moiſtned with Linſeed-Oil. 


Io. Take Powder 2 16, Salt-peter x fþ, Brimſtone 2.tþ 3 


moiſtned with Linſeed-O1l. 
11. Take Powder 2 jþ, Salt-peter 2t6, Brimſtone 2 #6 ; 


all beat ſmall, and: moiſtned with Linſeed- Oil ; Theſe Balls- 


may be uſed to Fire-Works and Fire-Balls. 


12. Take Powder 2 tþ, Salt-peter 5 tb, Rotten Wood, or | 
Tanners Lee 1 tb, good Brimſtone 1 tb, Salt 1 #6; theſe all 


beat ſmall and mixed together, moiſtned with Linſced-Oil. . 


To make a long burning Compoſition for Fire-Balls. 


13. Take Powder 10 tþ, Salt-peter 4 tb, Brimſtone 6 1b, 


Filings of Steel 4 tb, Sawduſt 4 iþ 3 and after you have moiſt- 
ned the Compolition, mix the #hlings of Steel and Sawduſt 


amongſt it 3 then make Balls of this Compoſition, and tie 


them as other Balls. 
Another that # ſofter. 

14. Take Salt-peter 5 tb, Erimſtone 2 #6, Coals 1 #6, Saws 
duſt 1 #, mixed amongſt it. 


15: Take Salt-peter 2 tb, Brimſtone 1 4 tb, Powder 1.2 t;- 
theſe being beat {mall and mixed together 3 take Turpentine, . 


melt it, and moitten theſe. Ingredients in it. 


Another Comp. ſition for Fire- Arrows, 


16- Take Salt 8. t6, Brimſtone 3 #þ; Coals 1 tb, Sawduſt 


1:tb. 


17. Take Salt-peter 2 tb, Powder 2 tb, Brimſtone 1 -: #5 


you may ulc it to what you plcaſc.- 


For: 


I7I 
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- A Light to 

| For Powder-Pots, or Stink-Pots. 
"Take fine Powder, mixt with ſome Brimſtone ſmall beats 
put therein ſome Af Ferida, ſome pieces of Veurdigreeſe, and 
ſome Camphire : This heavgd in a Ships Round-Houſe, Fare« 
Caſtle, or betwixt Decks, will make a fearful Gink and {moak, 
| To make Match that ſhall not Smoak. 0 
Take a glazed Earthen Pot, and put therein clean red Sand 
till it be & full 3 coil therein Match, ſo that no part thereof 


; touch other; then cover it well with the foreſaid Sand, and 


coil Match thereon as before, and then put Sand above it till 
the Pot be full z which done, you are to put-the Cover on the 
Pot, and Jute it cloſe, that no Smoak come forth of it 3 put 
this Pot into a Sinder or Charcoal-Fire, and cover it all ovcr 3 
let the Pot fland there til the Fire extinguiſh of it ſelf z then 
take it out, ſhake the Sand off, and your Match is ready. 


- IT could infinitely have added, but being firaitned, do con- 
clude, "That as yet tothe Art of Gunnery there 1s 


N.O E N D. 


be Es AE F po G__ had — 


At the Six Stars in Wapping are Taught. theſe 
| Mathematical Sciences following. 


&f 


4 Fithmetich in Whole Numbers, Fraftions, Decimals, Logarithms 
Rules of Pratice, or Brief Working, (c.. 
Algebra, ' or the Working by Coffick Prattice and Surd Numbers. . 
An exaQ and perfe& Method for keeping Merchants Books of Accounts, 
by -way of Debitor and Creditor, after the Italian manner. 
Geometry, to take Altitudes, Laritudes, Longirudes, and Profunditudes ; 


. to meaſure Stone, Timber, Board, Glaſs, Pavement, Tiling, Brick-work, 


Plaiftering, (9c. 5 | 
Trigonometry both Plain and Spherical, with its Applications, Ge. 
The three kinds of Navegazion, with the Uſe of the Globes, and all 
other Inſtruments neceſſary or fitting for-thar Art. * - 
Aſtronomy, with the Proje&tions of the Sphere on any Circle, Cc, 
. :Surveying of Land, Gauging, Dialling, Fortificarions, the Gunner's 


Art, Oc. 
(gh 1 By Robert Wi ebſter. 
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